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THE WEEK IN IRON CIRCLES. 


Every influence that is apparent at the close of the 
year is bullish. Just preceding the Holiday week 
there was some hesitation, and a few timid sellers hastened to book 
orders at concessions from bull prices. The day after Christmas, 
however, the feeling had given place to renewed confidence which 
quickly expressed itself in an active demand and higher prices. This 
was particularly true of Nothern irons which have been ruling at 
Cincinnati, for a month past, at relatively lower prices than Southern 
brands. Even now the difference is not fully equalized except points 
far West or along the Ohio river. Southern forge iron, for example, 
would cost $19.25 at Mahoning Valley furnaces, as against $18.25 for 
home brands; while in Pittsburgh, Southern mill iron, if sold at all, 
would have to bring close to $20 after the advance in freight effective 
January 6th. A review of Ohio furnaces shows a well sold-up con- 
dition, and whatever the demand may be, no large quantity of iron 
can be offered in the next three or four months. Indeed, many 
familiar brands in the market can consider nothing beyond car load 
orders be‘ore February or March. Old wheels and some grades of 
charcoal iron still drag, the demand being slack. Standard wheel 
irons, however, are stronger ‘‘ The week under review,” write Wm. 
F. Jarvis and Company, Detroit, ‘has shown an active buying, and 
prices have advanced all along the line. Lake Superior charcoal has 
advanced 50 cents, ang almost every mail brings inquiries ranging 
from car loads to 1,000 ns. A number of sales have been made at 
the advanced prices. The same wide difference in prices of foundry 
iron reported last week, still exists. A few brands are being offered 
at $20 to $21, while others are held firm at $23.50. It is confidently 
expected, by the majority of both buyers and sellers, that the first of 
January will show further advances of from 50 cents to $1 per ton. 
There has been but very little trading recently in old car wheels, as 
the views of buyers and sellers are very far apart.’’ ‘There has been 
more proof of the real scarcity of desirable irons in Chicago the past 
week than buyers were hitherto willing to believe. Some of the best 
known Ohio brands have disappeared from that market, the furnaces 
having taken Bessemer contracts. Other Ohio softeners were with- 
drawn because oversold for the next sixty days. The Illinois Steel 
Company are understood to be offering no foundry or forge irons at 
any prices, though running two furnaces on these grades to fill orders 
already taken. Calumet is also heavily sold. The sources of local 
supply, therefore, are almost completely shut off. Of Lake Superior 
charcoal irons, nearly everything in sight appears to be sold, and $25 
is now a figure very freely talked among sellers for further forward 
delivery orders. Southern irons appear to be the only reliable source 
of supply, and prices of these are higher than buyers are quite ready 
to pay. The market at St. Louis has been quiet but firm and the 
reports of increased activity at other points have strengthened the 
views of sellers. The advance in freight rates of 40 cents per ton 
from Southern furnaces taking effect January 6th, is helping awaken 
consumers who have been slow to believe in the permanency of the 
meecent prices...Quotations on Lake Superior charcoal and Ohio 
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softeners are advanced to correspond with figures that furnaces claim 


| to be realizing. There is nothing especially new to be said about 


the market at Louisville, except that the volume of business has 
increased considerably during the past week. Some concerns have 
made inquiries for round lots of iron for future deliveries, covering 
several diferent grades, but they are slow to decide purchases, and it 
is thought that on some of them conclusions will not be reached for 
some days. The inquiries are therefore construed as a feeler of the 
market, and will probably result in round purchases, as some of them 
need the metal. Trades during the week have been mainly in quan- 
tities ranging from car lots up to five and six hundred ton lots. 
A sale of one of the most prominent furnaces in the South at $16:50, 
Louisville, for close silver grey was among the transactions. The 
Pittsburgh market has been more quiet during the past week than 
for some time previous. The volume of business has been unusually 
light. This, however, is only what might be expected in view of the 
turn of the year and of the heavy transactions which have nearly 
taken place. The dullness is even more marked in business than in 
mill iron. A press telegram from Pittsburgh states that Mr. B. F. 
Jones, President of the Western Iron Association, has been notified 
by letter that, at a recent meeting of the Eastern Iron Association, 
held in Philadelphia, a committee had been appointed to meet with a 
similar committee to be appointed by the Western Association, and 
consider the revision of the card of extras now in use by the two 
bodies. The idea has met with much favor in Pittsburgh, and it is 
very probable that a conference will be arranged. Secretary Weeks, 
of the association, has been instructed to take the necessary steps to 
have a meeting. The card of extras is based on the common two- 
cent card, and calls for higher prices for products requiring extra 
cost andlabor. The meeting will probably be held in Philadelphia. 
It is a question now whether a joint committee can so revise the 
scale as to make it suitable to both parties. The card rate has never 
been respected, and if such an arrangement cannot be made, individual 
firms threaten to formulate alist of their own. 

The market has not recovered as yet from the holiday 
lull, and, although a number of sales are reported, they 
play no role in the grand aggregate. It is expected, however, that 
with the resumption of business there will come a sharp demand for 
non-Bessemer ores on the part of the foundry and mill interests 
which, during the tremendous rush for Bessemers, had almost been 
lost sight of. There has been considerable non-Bessemer sold, of 
course, but, compared with Bessemer ore, that branch has been dis- 
proportionately inactive thus far, so that the new year will witness 
some heavy transactions in ores high in phosphorus. There is no 
change in the situation as regards the conditions of foreign ores, and 
the steel makers east of the Alleghenies have not, as yet, any definite 
line of policy—whether they will at an early day engage their Besse- 
mer pig in the Central West, or whether they will look to the tide- 
water furnaces for the bulk of their supplies. 

All the reports point to a very quiet trade, induced 
on the one hand by the fact that all the furnaces are 
driving to fill their orders, and on the other, because few iron makers 
care at this time to quote prices, much less solicit orders. There is 
a wide difference in the prices paid, however. So, for instance, at 
one and the same time come reports of the sale of Bessemer for four 
months’ delivery, at $25 cash at the furnace, and of another sale, spot 
delivery, at $23 cash. The latter, however, was made some days ago, 
and could hardly be duplicated. An order for a round lot of Bes- 
semer, say 5,000 tons, would drive up the price at once. *Some No. 2 
foundry iron has been sold at $20 cash, which is rather above the 
market. Furnace-men predict for the near future a very stiff demand 
for mill and foundry irons at renumerative prices. 

Prices are growing stronger as the demand increases, 
and little, if any, bar iron can be had short of $1.85. 
Locally, little news is reported beyond a change in the firm of 
Condit, Fuller & Co., one of the oldest in the market, into the Fuller- 
Condit Co, the incorporation going into effect yesterday. 
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MANIPULATING THE PIG IRON MARKET. 


We reprint, with pleasure, the Age of Steel's entire article on 
“Pig Iron and Speculation,” first, because it is written in good 
temper, and second, because it so well answers itself. The subject, 
despite its frequent discussion, is still of general interest, and we venture 
to consider, as briefly as may be, some of the points raised by our St. 
Louis contemporary in favor of pig iron speculation. In the first 
place, we must wholly dissent from its major premise, viz.: that 
“everything, whether in the nature of public or private policy, tend- 
ing to conserve [the industrial independence of this country] must 
meet with the approbation of good protectionists.’’ By no means. 
There are many things which, no doubt, would conserve the indus- 
trial independence of this country that would not meet with the 
approbation of either good or bad protectionists—to whichever class 
our contemporary may belong. For instance, the destruction by 
dynamite of all the iron and steel works of Great Britain, or the 
seizure of all their products shipped to the United States, would, no 
doubt, tend to increase our trade and advance us in the line of indus- 
trial supremacy, but no one would think of advocating such a policy. 
Logically, therefore, the Age of Steel's argument falls to the ground 
if it is made to hang upon so flimsy a premise as this. 

If we go a step further and simply group the admissions in the 
article quoted, we think the impartial reader will readily recog- 
nize that the 4ge of S/ee/ has a weak cause to maintain, and knows it. 
Here are some of its admissions: ‘‘In many respects it is undoubt- 
edly unfortunate that English speculators are co- operating with 
EB nglish makers to force up the price of iron against consumers.’ 

* * ‘The illustration [shortage of crops] is, perhaps, some 

what highly overdrawn for the application to be made of it, but it 
carries the idea,’’ etc. ‘ * . ‘ Possibly it is true that the 
American Warrant Soleus is, to some extent, assisting the advance 
in prices of Southern 1 iron, By its action in purchasing on an advanc- 
ing market,”’ etc. * * “But, granting that the specu- 
lation in Southern iron is at present demoralizing, cannot it be said 
in extenuation,”’ etc. Finally, the elaborate disavowal of the Age of 
Stee/ of any personal friendships or pecuniary interests in the war- 
rant company, that might lead it to defend that organization through 
thick and thin, is entirely unnecessary. No one has charged such a 
thing; no one believes it. 

The one point at issue seems, then, to amount tothis: Is the 
presence of an accumulation of pig iron, on the whole, beneficial to 
the market? The Age of Stec/ thinks it is, because, in times of 
dearth, there will be something to draw from in place of seeking 
for it abroad. Zhe /ron Trade Review thinks that the disadvantages 
resulting from speculation far more than offset any such advantage, 
even if its exists; and since the avowed purpose of the projectors is 
to promote speculation, instead of endeavoring to rid their operations 
of this confessedly dangerous tendency, this paper most emphatically 
discountenances the wholescheme. That our opposition is not based 
on mere theory is evident from the copious extracts which we have 
from time to time given from able and impartial English journals, 
showing the evil results of similar movements abroad. We might 
go on piling up these arguments—as, for instance, the recent inter- 
view of the Pal/ Mall Gazette with a Glasgow iron merchant, who, 
though evidently friendly to the warrant system, is compelled 
frankly to admit that the outside speculators have gotten complete 
hold of the Scotch pig iron market and have forced prices up to a fic- 
titious figure—but we fear the labor would be in vain, so far as our 
St Louis contemporary is concerned. We can only leave it to its 
pastime of hugging its fond delusion, in the hope that it may not 
require a season of disastrous speculation in this country to convince 
it of the error of its ways. 


THE FUEL SITUATION. 


With characteristic promptness, the Coa/ Trade Journal, of New 
York, presents its review of the coal trade for 1889 in its issue of 
December 25. Western manufacturers are particularly interested in 
the status of the soft coal business, and the figures in regard to that 
are very interesting and instructive. Of immediate moment is the 
statement of shioments of Pittsburgh coal from Lake Erie ports. 
From the figures collected it appears that the shipments from Erie, 
Ashtabula, Fairport and Cleveland for the season of 1889 aggregate 
1,056,219 tons. To this is added 400,000 tons consumed by steam 
vessels during the season, making a total of 1,456,219 tons. For the 
same period the Hocking Valley shippped a total of 789,012 tons 
from the ports of Lorain, Toledo and Sandusky. This makes the 
total lake shipments of the two districts 2,245,232 tons, which amount 
is about 300,000 tons less than 1888 shipments. As tending to confirm 








these oleae we call attention tothe annual report of passages through 
the St. Mary’s Falls Canal, which shows that there were up-cargoes 
of 1,629,197 net tons of coal, against 2,105,041 tons during 1888, a 
decrease of 495,844 tons, or 23 per cent. 

Concerning the situation in the Central West, we glean as fol- 
lows: The operators in the Western districts of Pennsylvania have 
had a fair year, though sadly hampered at times in the Fall by lack 
of cars; the shipments by the Ohio River have been up to recent 
averages, but the low prices at the lower ports, due to competition 
from Virginia, Tennessee and Alabama coals, has kept down profits 
to a very thin margin; the fact can be no longer denied that Pitts- 
burgh coal is meeting with keener competition than ever before in 
the Southern markets. In the Virginias there has been an increase 
in the shipment of coal; the Chesapeake and Ohio has done a large 
business ; the Norfolk and Western has increased its tonnage, and 
the shipments out by the Kanawha River have also been larger than 
in the preceding year. Ohio can hardly look for as large an output 
this year as in the preceding; the stocks of coal carried over form 
the most potent cause of this falling off. The Ohio coal operators 
are very aggressive and have pushed the sale of their product in the 
Northwest in spite of tremendous opposition. And all this has been 
done on the basis of low prices to all concerned ; the rivals have also 
been compelled to do business at low prices, if that be any satisfac- 
tion. Indiana and Illinois, as is well known, have had a year of 
strikes, and of course will show a greatly reduced output. 





WHAT THE TRUSTS AND SYNDICATES ARE DOING. 

A mere record of the movements of English and other syndicates, 
during the past thirty days, is sufficient to awaken attention toa 
great and significant change in our industrial system. Among 
recent changes we note the following: An English syndicate has 
purchased the vast car-wheel works, and boiler and locomotive plants 
owned by Mr. John Bass, at Fort Wayne, St. Louis and Chicago. 
The price paid is said to be $3,500,000. The purchase will include 
all of Mr. Bass’s coal and iron mines in Alabama. An English syn- 
dicate has made an offer of $8,5000,000 for the entire stock of the 
Elgin National Watch Company, but a higher price is asked. A 
movement is on foot to consolidate the Michigan Stove Company, 
the Peninsular Company, and the Detroit Stove Company, all of 
Detroit, and, in the event of such consolidation being effected, an 
English syndicate will purchase the whole combined plant. A 
movement is said to be on foot to form a straw and rag paper trust 
for the purpose of restricting production and advancing prices. If 
the trust is formed it will be one of the greatest in the country, as 
there are over one thousand straw and rag wrapping paper mills 
in the United States. From Minneapolis comes the report that the 
Van Dusen elevator system has been bought by an English syndicate. 
It is stated that a syndicate of English and New York capitalists is 
buying up and consolidating all the cotton-duck mills in the country, 
the industry being centered in Baltimore. For this purpose $15,000,- 
000 to $18,000,000 would be required. The sale of the four breweries 
in Detroit toan English syndicate is said@o have been virtually 
closed as to three of the four concerns. It is reported that an 
English syndicate has invested $4,000,000 in the purchase of flour 
mills and elevators in Duluth, Minnesota. A large land deal has 
been closed by which M. B. Harrison, of Duluth, sells to a London 
and New York syndicate city property worth over $1,000,000. 

But all is not smooth sailing for the syndicates. The collapse 
of the Cotton Seed Trust is a matter of quite recent history. The 
Sugar Trust has been declared illegal, but is about to reorganize as a 
stock company with a capitalization of $10,000,000. The recent 
decision of the Illinois Supreme Court against trusts, and the pas- 
sage, by the State of Missouri, of a sweeping anti-trust law, are 
further evidences of the drift of events, and we have information 
that several large trusts are already taking in sail against the antici- 
pated cyclone of ep aa te and -scsicite decisions. 

DIVERTING ATTENTION FROM THE MAIN ISSUE. 

The Cleveland /cader, having corrected its “ absolutely correct’’ 
figures ofthe iron ore receipts at Cleveland for 1889, returns to the 
subject after a week of silence, by making several misstatements. 
Without going into a discussion of them, let it suffice to say, that 7%e 
Tron Trade Review has never admitted, and the /eader has never 
proved, that our figures were ‘350,000 tons out of the way,” or any- 
thing like it. The reason for excluding the Cleveland Rolling Mill 
Company’s 200,000 tons from our statement was so obvious that the 
Leader, wpon having attention directed to the same, itself separates 
them in its latest table. As for the 140,000 tons additional reported 
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by the railroads for the whole season, part is accounted for by the 
fact that our statement closed with December 1, before all of the 
cargoes were down, and part by the fact, now patent, that one of the 
railroads made a false return either to the Leader or to The Jron Trade 
Review. ‘The showing made by the custom house report proves 
absolutely nothing, as the customs officials themselves will tell the 
Leader, their figures being based simply on manifests, without refer- 
ence to the port where the ore was actually unloaded. Finally, the con- 
conspicuous and unpleasant fact remains uncontradicted, that, from 
handling fully one-half of the lower lake deliveries of iron ore, Cleve- 
land has, in the past five years, fallen behind until in 1888 she handled 
only one-fourth of the receipts, and in 1889 less than 30 per cent., 
Ashtabula leading both years. Is anything to be gained by conceal- 
ing or diverting attention from this state of affairs? We think not. 





Ir involves no invidious comparison with its enterprising con- 
temporaries to say that as a general newspaper, with all that that 
term implies, the Dispatch is by far the best paper in Pittsburgh. 
Nay, more, we do not believe, all things considered, that its equal is 
found between New York and Chicago. While the ability displayed 
on its editorial page is marked, its strong hold is on the collection 
and presentation of the news of the day. In this respect it is wide- 
awake, energetic, intelligent; unsparing of expense, and as accurate 
as consistent with the rush and hurry of a great newspaper. As the 
exponent of a great manufacturing center, it ‘‘covers”’ all branches 
of the iron, steel, glass, fuel and machinery industries, and its special 
articles are marked by unwonted technical knowledge. As the result 
of all this well-directed energy, the Dispatch has built up a large and 
increasing circulation, to take care of which it will, we learn, soon 
place in position an additional double perfecting press. We heartily 
extend congratulations. 





THE proposed vapor stove consolidation appears to be making 
substantial progress. Options are understood to have been secured 
by Hon. David A. Dangler, of Cleveland, the originator of the pro- 
ject, upon nearly, if not quite all, of the vapor stove concerns in the 
country, and the organization is expected to go into effect by Febru- 
ary 1st. The saving in operating expenses is estimated at $250,000 
per annum, under the new arrangement. 





PIG IRON AND SPECULATION. 





The Age of Steel, of St. Louis, in its issue of December 21, returns to the 
subject of pig iron speculation, in an editorial article which we herewith 
print in full, comments on the same appearing elsewhere: 

The object of the tariff of $6.72 a ton on importeé pig iron is to secure to 
American producers of that article, in so far as is possible, the home market. 
It was thought best for the interests of the country that a degree of industrial 
independence in this respect should be achieved. The idea which the duty 
carries, and which all our duties on imported goods carry, is that American 
money is spent to better purpose at home than abroad. Logically, therefore: 
everything, whether in the nature of public or private policy, tending to con- 
serve that end must meet with the approbation of good protectionists. 

Why, then, Zhe Jron Trade Review and certain others of our contempor- 
aries demur to the Pig Iron Storage Warrant Co.’s project is something which 
surpasseth understanding, if their opposition is not altogether hasty and ill- 
considered. For surely it cannot be gainsayed that one of the most import- 
ant results of the continued existence and activity of the Warrant Co. will be 
the accumulation of astock of pig iron from which, in times of unusual 
demand, American consumers may purchase instead of from stocks held 
abroad. The tariff on pig iron is likely high enough for seasons of dullness 
and for ordinary times; but since bounding prosperity in this country follows 
so closely upon the heels of stagnation, and inasmuch as American fnrnace- 
men carry little surplus iron at any time, the almost invariable result is that 
the urgent orders of consumers go abroad where they can be filled promptly 
out of stock. This condition of affairs has so repeatedly forced itself upon 
the attention of the country, and our losses on this score have been so vividly 
portrayed by statisticians, that many people have insisted that the duty on 
pig iron and many other iron and steel articles ought to be raised. And there 
would to-day be a repetition of those enormous movements of foreign iron 
and steel hither if, luckily for us, Great Britain and Germany weren’t enjoying 
wonderful booms of their own. 

But the Review is frightened by the idea of speculation, and argues for its 
fears by quoting from certain English exchanges in deprecation of pig iron 
speculation. In many respects it is undoubtedly unfortunate that English 
speculators are co-operating with English makers to foree up the price of 
iron against consumers; but will the Aev7ew undertake to say that the require- 
ments of the British iron and steel trades could be met to-day, at any price, 
for pig metal without the assistance of this very stock of iron which specu- 
lators have been instrumental in building up? We hardly think it will. It is 
this stored iron which is ever ready at hand to maintain, in a measure, the 
equilibrium of trade, and to permit advantage to be taken of the urgent 
requirements of countries like the United States. 

In the case of our own new Warrant Company, the dge of Steel counte- 
nances its operations only because they tend to put the American iron trade 





upon what it believes will be a safer and more profitable footing. It has no 
personal friendships or pecuniary interests involved one way or the other, and 
is the unsparing enemy of the trusts and monopolies in which a number of 
members of the Warrant Company are interested. Its course is determined 
solely by what, in its judgment, is best for the public interest. That and 
nothing else. 

We believe that a dearth of any important commodity is a public misfort- 
une. If alarger crop of wheat were raised one year than was necessary to 
meet consumptive requirements, we would not have the excess destroyed, but 
held, even in the hands of speculators, against the contingencies of the next 
seasou’s crop. Should the crop fail in part the following year, speculators 
might reap a profit in competition with the successful producers; but ifa 
famine were avoided—if bread were kept upon the tables of the poor—there 
would be more to be thankful for than to grieve over. Stiil, some mercenary 
wretch might think it a pity that there wasn’t ashortage of crops both years. 

The illustration is, perhaps, somewhat highly drawn for the application 
to be made of it, but it carries the idea upon which we wish to lay particular 
stress—and that is that stored wealth, whether in the shape of what we vaguely 
designate as “ capital,” or in the form of manufactured goods, or as iron ore, 
coal or copper undug, isin no sense a detriment to public prosperity. Men 
who think differently are atthe most only amateurs in thinking. 

Possibly it is true that the American Warrant Co. is, to some extent, assist- 
ing the advance in prices of Southern iron, by its action in purchasing on an 
advancing market; but its operations in this respect are greatly overstated in 
current reports. It has acquired but 95,0co to 100,000 tons of iron, delivered 
and still to come, according to its last statement; and, for reasons which our 
contemporary will readily understand, this stock can have no marked effect 
one way or the other on the general market. For the impulse to prices is not 
from foundry irons, but from Bessemer grades, of which there is a great 
scarcity at present and for the early future. i 

But, granting that the speculation in Southern iron isa present demoraliz- 
ing factor, cannot it be said in extenuation that the proceeding is merely 
incident to the accomplishment of two objects, each of which must tend 
to give stability to the American iron trade? 

The first of these is the accumulation of a stock of pig iron sufficient for 
the usual excess of demand when prosperity is bounding, so as to prevent 
unpatriotic purchases abroad involving losses of millions of dollars to the 
country. In other words, have the conditions of supply and demand so 
readjusted that the tariff may not be at times impotent to protect the interests 
of pig iron producers. : 

The second object is interwoven with the first, and is not less important. 
It looks tothe abatement of the sporadic production of poorly located and 
uneconomically worked furnaces in various parts of the country, by prevent- 
ing, with a large, deterrent stock of iron ready at hand, the abnormal advances 
in prices by which such furnaces are drawn into blast. Thus, a huge and 
expensive speculative force in the production of pig iron would be in whole 
or in part destroyed, to the manifest advantage of regularly working furnaces 
and consumers of iron generally. 





THE IRON ORE HEARING. 





Thursday, December 26, was devoted by the House Committee on Ways 
and Means to hearing arguments for and against the retention of the duty on 
iron ore. The sidecf the ore producers was strongly represented, and the 
arguments set forth were cogent and convincing. Hon. George H. Ely, presi- 
dent of the Western Iron Ore Association, which was organized eight years 
ago, was the first speaker to address the committee. He urged the retention 
of duty on iron ore. The duty of 75 cents a ton, he said, had promoted the 
iron and steel interests of the United States in a remarkable degree. As an 
instance of this beneficent effect, he cited the production of the Gogebic dis- 
trict, which had increased from 1,000 tons in 1884 to 1,800,000 tons during ten 
months of 1889; and of the Minnesota district, which had increased within the 
same time from 62,000 to 800,000 tons. In 1886 the total production of Amer- 
ican mines had been 10,000,000 tons, while the estimated production for 1889 
was between 14,000,000 and 15,000,000 tons. The question of duty, Mr. Ely 
continued, was a question of wages. In the Spanish mines, the hours of labor 
were seventy-two hours a week; in the Lake Superior region the hours were 
fifty-five hours a week. In Spain, the wages of drillers and miners were 60 tu 
72 cents a day; and of common laborers 36 to socents. In the Lake Superior 
mines, the wages for drillers and miners were $2.25 to $2.75 a day, and for 
laborers, $1.60 to $2. He believed in the protection of American labor and in 
keeping up the rates of wages to American workingmen. If the range of wages 
was ever to increase in England, that country would have to change its policy. 
He did not ask for any increase of duty, but he earnestly urged the retention of 
the present rate. The duty had operated to make up part of the difference 
between the wages at home and abroad 

F. S. Witherbee, of New York, president of the Eastern Iron Association, 
argued that the chief obstatcles to the development of New England manu- 
factures was the almost prohibitory freight rates charged by the New England 
railroads. The manufacturer’s duty would be best protected by keeping a 
steady duty on raw material. That duty stimulated the mining industry. If 
it was removed capital would be intimidated, and he believed that all the 
mines in his part of the country would be abandoned. At the end of Mr. 
Witherbee’s argument the committee took a recess of thirty minutes. 

In a lull of the proceedings, Chairman McKinley read a dispatch from 
Smith M. Weed protesting, in behalf of the iron ore producers of the East, 
against any reduction of the duties. 


EUROPEAN manufacturers make better bolts than our workers, but we 
beat them in rapidity and cheapness of production. In France bolt and nut 
makers get $1.40 to $1.60 per day, 1n Belgium go cents for ten hours. 













AMONG THE IRON MINES. 


Exhaustion of the Bilbao Mines :— 

The British Consul, at Bilbao, states that some of the best mines in the 
immediate vicinity of that port are becoming exhausted; but Biscay is an 
“iron country,” new disticts for the extraction of its metallic soil being 
selected every day, and in a few years the province will be intersected by a 
network of railways in communication with the port of Bilbao. Conse- 
quently, there is no reason to fear any sensible diminution of the export of 
iron ore at present. 





Active Exploitations in the Lake Superior Region :— 

There is more exploring going on in the Lake Superior region this Fall 
than at any previous time in its history, and, as a consequence, several new 
mines will be added to the shipping list next season. The improved condi- 
tion of the iron trade and the enhanced demand for iron properties is the 
chief cause of this, but, however it has been brought about, itis disclosing 
the wonderful richness of this region, and establishing that there are abundant 
opportunities yet for the intelligent prospector in those portions of the Lake 
Superior iron field where iron mining has been carried on for over a quarter 
of acentury. It1s a fact worthy of note that the four properties on the East 
Negaunee range, recently sold to the Schlesinger syndicate, have all been 
developed within the past three years, although they lie within an easy walk 
of the first iron mine wrought un Lake Superior. The way to get an iron 
mine up here is to look for it, and it doesn’t seeem to make much difference 
where you look—providing only that you succeed in finding it—{Marquette 
(Mich.) Mining Journal. 


The Record of the Big Mines :— 

The following table, compiled from the Marquette /ourna/’s figures, gives 
the total ore aggregate for mines or groups of mines reach a total of over 
100,000 gross tons: 

MARQUETTE RANGE. 








i oo op aednmalbhenbs 126,627 | Superior... 220,266 
FOCRBON ..ccnss0e -scocccncvsesseye snes-cossee - 127305 | Clev elan4.. 262.835 
Pittsburgh ‘and Lake agen. 208,176 The Republic ‘Group. ,094 
The Champion Group.. eeeee 217,208 

‘MENOMINEE RANGE. 
Littl tne .. .......cccscre sovcessescccseseesssesees 101.377 | Irom Rivet.........c.ccccccccccecceccsccccceseccccosee 373.525 
COM MONWEAIED........ccceerceeeeeeereceeeeeeseesee TOS 516 | FIOTENCE ......ceeceeeessesse-sereeeeersesestresseeseses 18 1,642 
DOGGEES «. osncccccccccosccosvececcccoss cesses oscesveeassoses £48,320 | CHEDIM... ccccccccnssoer cosceccusasenceccncesscsosesoeocs 593,289 
INI Siac. cdncomracdanabusnnecese< covatvebenecsnnnin 153.556 

GOGEBIC RANGE. 

Germania.. ssvccccsssecsssseccceserescseeees 'OE,7E7 | ASHIANG .......00..000sseeres scosceserseereessessccavens 221,274 
The Colby G ‘roup. BARES SEN SNS pene nine ee 135 889 | NOTTIC.......-cecereeereeeeseereeeetsesesseeeesseeaonnes 56°,145 
Pee sapbauerbenqtettace re 96,732 

VERMILION RANGE. 
Chandler. SIPEG PR RUNTIINEIIID sini dunuvesdégecosuepsanasisseenients cxsesave 534 818 


These ee nie we Norrie to be the leader of the Lake Superior dis- 
trict, and ahead of its closest competitor, the Minnesota, by 26,300 tons, 
These, with the Chapin, forma group at the top, with total shipments of 
1,600,000 gross tons. 


The Bristol Mine, in Canada:— 

In these mines, situated at Bristol, in the county of Pontiac, Que., shafts 
are now downtoadepth of 160 feet. The president of the company, Mr. 
Charles Magee, tells the Ottawa /ourna/ that there are 50 men now at work, 
and this number is being gradually increased as the mine is further developed. 
The equipment embraces the latest improvements. An Ingersoll air com- 
pressor is used in working the drills, 16 in number, and a steam hoist capable 
of handling 300 tons in ten hours carries the ore to the surface and loads it on 
the cars. They are now shipping about rootonsa day. The high character 
of the ore may be judged by the fact that it is shipped to the Crane Iron Co., 
Catasauqua, Penn. and paysa duty of 75 cents aton and freight of $3.25 
aton. The ore has 63 per cent. metallic iron and .007 per cent. of phosphorus, 
and is used by the Crane Co., which makes a specialty of steel with a low per- 
centage of phosphorus. The Bristol Co. has built a railway from the mines to 
Wyman’s station on the Pontiac & Pacific Junction, and the ore can thus be 
shipped direct from the mines to the furnace without rehandling, the route 
being by the Pontiac & Pacific Junction to Aylmer, thence by the C. P. 
R. to Prescott, thence by the Rome, Watertown & Ogdensburg to Sterling 
Junction, and from there to Catasauqua by the Lehigh Valley Railway.—]Toron- 
to Monetary Times. 

Developments on the New Mesabi Range:— 

“I’ve got a crew of men at work, and we have ore out and could ship right 
now Ivo tons a day of good, clean ore,” said the veteran explorer, John Mall- 
man, who is developing a new mine on the Mesabi. “It is the first mine 
actually opened on the Mesabi range, and the indications are fine. Ore assays 
way up, and runs even and well. A man couldn’t want a better thing. We 
have now nothing but open pits, but in two weeks we'll be underground in 
shafts. Ofcourse not very deep, about 25 feet at first. Have a pretty fair 
equipment for a start; got a railroad and cars, and horses to pull them, but we 
have no pumps, so we don’t dare to go very deep till next year. The mine is 
located three miles east of Mesabi station, on the Duluth & Iron Range, and 
next year a spur track is to be built to it, that’s promised us. We'll be able to 
give pretty near a train a day.” 

The //era/d has already had brief mention of this new mine, but it is of 
a great deal of importance. Itis the first wedge in the development of the 
giant range that lies a few miles south of the Vermilion, aad has heretofore 
been quite generally neglected, except by the explorers and pine land seekers. 
The Mesabi is now beginning to attract the attention it deserves, and it is safe 
to say that two years from now we'll see a good many more mines opened 
and in operation than the two now being started, one the Mallman, and the 
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other the Diamond mine, at Prairie river, at the Duluth & Winnipeg end of 
the range. Several other companies are taking preliminary steps toward 
active work. 

“ We will be able to ship steadily next year,” says Mr. Mallman, “and 
we intend to do it. About 15,000 to 20,000 tons will be the output of the mine 
during 1890. There are only eight men at work there now, but that'll be increased 
in the Spring, and a good deal of fine machinery put in.”—[Duluth Herald. 





lron and Steel Imports. 

The following table, compiled from the monthly summary of the Bureau 
of Statistics of the Treasury Department, shows the imports of iron and steel 
and iron ore into the United States in the first ten months of 1889 compared 
with the imports in the first ten months of 1888: 











Articles. Ten Months. Ten Months. 
Gros~ Tons. 1889. 1888. 
BEE BED dsdessactnss ‘vevecorsescscsion 123,853 167,542 
Scrap iron. 28 300 41,48) 
Scr -p steel 1,594 8,7'9 
Bar tron.... + 23,484 26,102 
Iron ratls...... Baas 14 2t 
DUE PIVEIE: cowcesevsnsivansesvn coanberbonsedsinesescoes  Seescsussassgeneenens 6,°85 58.473 
Cotton ties 19,988 27.992 
Hoop and scroll iron 6 255 
Steel plates, etc 12,546 18,694 
Steel blooms, etc 67.477 88, 29 
Sheet and wane 5 SPU Sicuns:4ccundeu« cunbinecdeh caves x30. paseeneh 5,850 £,422 
Tin plates ......... won 238, 339 
Wire ods... anieiint ie 88,43) 
W re and wi-e rope. 2,653 
Anvils, forging, etc... 1,048 
Chains 693 

PRMD cides 59 us ce coswbensnabocpaduacedtneeceiccstsoane sceces suey 793.502 
PP iivnsnncsetens sities cchactuas shin’ Aoteeseus esuaancissenabeionchyaneiet 516,623 








Two Millions tor Ships. 

A. D. Thompson, stockholder in the American Steel Barge Co., returned 
last night from New York, where the company’s annnal meeting has been 
held. About the only matter of vital importance, he says, that was done was 
the voting to spend $2,000,000 at once in the construction of ships. The matter 
of permanent location was not decided on, the committee wanting further 
time, so just when the $2,000,000 will be spent is not yet known. This delay 
in decision is believed to augur well for the location at Duluth. As Captain 
McDougall, general manager of the company, said in an interview in the 
Herald two months ago, the next vessel to be built will be fitted with steam. 
The $2,000,000 to be spent will build, steam and tow together, between 80,000 
and 90,000 tons capacity of ships about the size of 104 and 105 now under way 
here. Probably 20,000 tons of this total will be afloat in 1890, and as the com- 
pany now has capacity for 14,000 tons built or under way, its total carrying 
capacity in two years will be easily 100,000 tons at a trip, or 3,000,000 tons 
carried between Duluth and Buffalo in a season, figuring the usual fifteen 
round trips to each boat. The company will be by far the largest owner of 
vessel capacity on the lakes.—[Duluth Herald, Dec. 20. 





A Ship-building Boom on the Delaware. 

The demand for steamers for the coasting trade is greater than ever before 
known, and many vessels are wanted by all companies sailing under the Amer- 
ican flag. The "acific Mail Steamship Co. has asked bids for two mammoth 
steamships for the Central American trade with New York; the Mallory 
Steamship Co. wants a steamer, to be completed within nine months; the 
Morgan Line wants three steamships, and the Cromwell Line between New 
York and New Orleans finds that its business demands two new vessels. The 
new steamship Venezuela sailed from Cramp’s shipyard, Saturday, for New 
York for the Red D Line service between New York and Laguayra, and the 
Kansas City from Roach’s shipyard for the same destination to ply between 
New York and Savannah on the Ocean Steamship service. The new vessels 
to be built will cost at least $5,000,000. Many builders have been asked to 
give estimates, but all the work is likely to come to the Delaware.—[Philadel- 
phia Record. 





British lronmasters in America. 

The council of the Iron and Steel Institute have provisionally decided 
that the proposed meeting of the Institute in the United States next year shall 
take place about the latter part of September. The party will be likely to 
leave Liverpool not later than the 20th of that month. The proposed visit to 
the United States will probably entail an absence from England of about six 
weeks. Having regard to the special facilities likely to be granted, the cost is 
expected to range between £60 and £100 for the duration of the meetings, 
according to the character of each member’s own arrangements. This esti- 
mate does not, of course, take into account any special journeys that may not 
be comprised in the programme which the council will adopt. It is necessary, 
before taking further action, that the council should know how many and 
what members are likely to accept the invitation which the Institute has 
received to hold the Autumn meeting for 1890 in the United States.—[Glasgow 
Engineer. 





A WRITER in an exchange thus tersely epitomizes the points to be observed 
in order to advertise successfully: Determine upon a systematic plan of 
advertising. Be careful to sustain the dignity of which your goods are worthy. 
Bear in mind the difference between celebrity and notoriety, and be sure that 
your announcement shall be only associated with those of other first-class and 
reliable houses. Do not anticipate much from timid and infrequent advertis- 
ing, even in the best medium. The instances of greatest success have been 
characterized by boldness and persistence. 





“VISITORS always welcome” is the sign at the door of a big engine works 
at Syracuse. The same greeting appears as the entrance of Gillott’s pen 
works in England. 
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CORROSION FROM STANDING WATER. 





Our illustrations this month show some of the effects of standing water 
upon metal with which it is in contact. Figs. 1 and 2 show a familiar form of 
corrosion, one that we meet with every day, and which has doubtless been 
seen by all of our readers. In the chemistries, both tin and iron are classed 
as metals that do not decompose water at ordinary temperature; that is, they 
do not abstract oxygen from pure water and appropriate it to themselves 
to form rust. It would seem, therefore, that the oxygen that forms the rust 
must come from something in the water. Now, the purest water often is the 
most active in corroding and pitting plates, and this makes it probable that 
the active substance, in some cases at least, is air. It is well known that water 
is capable of dissolving a considerable amount of air; in fact, it is this dis- 
solved water that enables fish to breath. It is not so widely known, however, 
that the oxygen of the air is more soluble than the nitrogen. If a small 
quantity of water be shaken up in a bottle, it dissolves some of the enclosed 
air,and when this is afterwards driven off by boiling, and analyzed, it is found 
to consist of oxygen and nitrogen in the proportion of 1 to 1.87, instead of 1 
to 4, as in the natural air. Thus the dissolved air, being more than twice as 
rich in oxygen as common air is, and being brought into more intimate con- 
tact with the metal by means of the water that holds it in solution, exerts a 
correspondingly more noticeable effect. It is probable, too, that water plays 
some other important action in connection with the oxidation of metals, for it 
has been found by recent experiments that pure oxygen will not combine with 
things-that it has the greatest affinity for, provided itis perfectly dry. Even 
the metal sodium, which has an intense affinity for oxygen, may be heated in 
it to avery high temperature without combination, provided sufficient precau- 
tions are taken to exclude the slihgtest trace of moisture. It appears, there- 
fore, that water plays a most important part in the oxidation of metals by air 
—a part, indeed, that we cannot explain, and that we really know but little 
about. 

The dipper shown in Fig. 1 has hung fora considerable time in the boiler- 
room of a large paper-mill, where it has been in constant use every hour in 











Fie. 1.—CORROSION FROM STANDING WATER. FIG. 2. 


the week except for a short time on Sunday. Its usual position is shown in 
Fig. 2. The fireman, after taking a drink, would throw the unused water to 
one side and return the dipper to its place on the wall. The film of water still 
clinging to it would run down on the inside and collect at the lowest point, A, 
in Fig. 2, standing there until the dipper was once more in use, when the same 
thing would happen again. The result is, that though the dipper was perfectly 
sound in all other places, in the particular spot where the water rested it 
resembles a sieve, as shown in Fig. 1. 

In Fig. 3 the effects of a related but different form of corrosion are seen. 
The cut represents a portion of a two-inch tube taken from a small boiler that 
was used at irregular intervals, water being left standing in it during the time 
it was not in operation. Perhaps it would be used for a few days, and then 
remain idle for a month or more. Most of the pits were quite deep, and two, 
near the left-hand end of the part shown, had perforated the tube entirely. 
The action shows itself first in the formation of a thin blister of rust, two 
good examples of which are shown on the upper side of the tube, and one 
near the right-hand end. In come cases these have fanciful and fantastic 
shapes, resembling fungus growths on the metal. These blisters or fungus- 
like growths may be easily removed, and the surface of the metal below will 
be found to be of a reddish-black color. It may be that no change, other than 
this discoloration, will be visible when the blister is-removed ; but by pecking 
at this discoloration sharply with the point of a knife, it will be found that a 
considerable quantity of oxide may be removed before the bright metal is 
exposed, leaving pits of various sizes. Those shown in the cut were brought 
out in this way. 

The pitting action, shown in Fig. 3, is most liable to occur when the boiler 
is put out of use, and left with water standing init; but it often occurs in 
boilers that are running constantly, provided the circulation is not good, so 





that water stands in places. It often develops, for instance, in mud-drums, 
and in feed-pipes that are not in continual use. An interesting case of feed- 
pipe fitting is to be seen near here at the moment of writing. Water is taken 
from the city mains and pumped through a heater to the boiler. From the 
city main to the heater the pipe is clean and free from pits; but from the 
heater to the boiler, where the water is warm and often not in motion, the 
pipe is pitting with great rapidity. : 

The fact that this action is most severe where the water is purest seems to 
be explained by the formation of a thin projecting layer of scale in the 
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Fic.—A TUBE PITTED BY STANDING WATER. 


boilers using water that is less pure, which acts as a sort of varnish, and pre- 
vents the water from coming into intimate contact with the metal. 

In laying by heating boilers for the Summer, water should never be left 
standing in them, for, if the conditions are just right, the tubes may be 
entirely ruined, and the shell badly pitted, in afew Summers. These boilers 
should be blown off while warm, and cleaned and washed out, and it is a wise 
thing, when it is possible to do so, to send a man inside to wipe everything 
out dry, and see that no water is left standing anywhere. Then a light fire of 
shavings may be started on the grate—just enough to warm the boiler through 
and dry it out well_—_{[The Locomotive, Hartford, Conn. 





DEFECTS IN AUTOMATIC SPRINKLERS. 





Recent heavy losses in property equipped with the automatic sprinkler 
system should serve to stimulate property-owners to keep closer watch upon 
these appliances, particularly as the Winter season, always a dangerous period 
for sprinklers, is at hand. Assuming that an automatic sprinkler system is 
properly arranged, with an ample water supply, piping of sufficient size, heads 
properly distributed, valves, etc.,in proper places, and the entire system up 
to the standard when finished, there are still a number of points for the pro- 
prietor of the risk to keep constantly under consideration. Hand valves 
should be strapped, open or shut, as is proper for each, by a sealed leather 
strap, in order that they may not be closed or opened carelessly or maliciously. 
Corroded sprinkler heads, of some makes more than others, are more or less 
useless or unreliable, and they should be replaced by new heads. A thin 
coating of paraffine on sprinkler heads will, to a certain extent, arrest corro- 
sion. Goods should not be piled within less than twenty-one inches of the 
sprinkler heads, as they need that much vertical clearance for perfect distri- 
bution. The sprinkler heads should neither be painted nor whitewashed. To 
do so will either impair or utterly destoy their usefulness. Shelves should 
not be constucted under the pipes, and cases should not be piled in such a 
manner that the clear spaces between the cases are not covered by the 
sprinklers. 

The “dry pipe” systems require very careful attention, and it may not be 
amiss to say here that a factory equiped with a dry-pipe system has just been 
destroyed by fire. Care should be exercised by the owners of dry-pipe systems 
to prevent water from collecting, from one cause or another, on the wrong 
side of the valve. This may be tested by the drip valve. Owners of “ wet-pipe” 
systems should guard against the exposure of the system to freezing. It is 
most important that there should be at least one man on premises pratected 
by automatic sprinklers who thoroughly understands the system in all of its 
details, so that he is able to thoroughly test and readjust all parts. There are 
too many systems which have apparently never been properly explained to 
those who have them in charge, as inspectors discover gross ignorance in 
their visits to sprinkled risks. It is too often the case that the total knowl- 
edge of the “dry-pipe” systems is gathered from an injunction “ keep the air 
pressure at the proper point,” and in wet-pipe systems “to letit alone.” In 
case of atank supply, the tank must be kept full at all times. A good and 
reliable method of testing without climbing up to the tank is to have an over- 
flow pipe returning to the pump-room. The pump should then be started 
daily and kept in operation until the pipe shows the tank to be overflowing. 
Where muddy water is used, sediments will collect in the pipes. There should, 
therefore be some arrangement for blowing them out at stated periods 
Where electric appliances are used, there should be some push button or 
switch device for regular tests.—[New York Commercial Bnlletin. 





lron in Japan. 

The importation of iron into Japan is increasing yearly. Last year the 
total was nearly double that of 1887. The increase was most marked in rails, 
but ironwork and sundry iron, under which heads machinery is probably 
included, also showed a very marked expansion. As the figures relate to last 
year they obviously represent a large increase in quantity and not merely in 
value. The value of the iron produced in Japan is only about $250,000 per 
annum, or about 3 per cent. of the value imported. In this expansion of con- 
sumption in Japan—which has doubtless been paralled by similar expansion 
in many other comparatively little-considered markets—we have one explana- 
tion of the recent upward movement of iron prices. Iron is now so exten- 
sively employed all over the world that even aslight general demand for 
renewals, irrespective of the constant demand for extensions, must mean a 
very large demand in the aggregate. 





THE PENCOYD STEAM HAMMER. 





The accompanying illustrations show a large hammer which has recently 
been erected and put in use at the Pencoyd Iron Works of A. & P. Roberts, at 
Pencoyd, near Philadelphia. The large engraving is taken from a photograph, 
showing the hammer, with the heating furnaces, cranes, etc. This hammer is 
used for drawing down and forging steel ingots, and is of unusually large size 
and solid construction. It was built by the Markische Maschinenbau Anstatt, 
at Wetter, Westphalen, but the cranes and appliances were made in the Pen- 
coyd shops. It is a single-acting hammer, steam being used only under the 
piston to lift the hammer-head, and the blow being struck by the force of 
gravity alone. The hammer-head and moving parts weigh in round numbers 
40,000 Ibs. The diameter of the cylinder is 1.100 m. (43.3 in), and the stroke 
is 2.500 m. (8 ft. 2.4 in.) 

The foundation of this hammer was made by excavating the ground to 
the bed-rock, a depth of 14 ft. below the floor level of the hammer-shop. 
Upon this was built a bed of cut stone masonry, upon which the foundation 
proper of the hammer rests. This consists, in the first place, of two layers of 
white oak timbers 9x12 in. in size, and about 16 ft. long, each layer being 
bolted together, and the two being laid, as is usually the case with such foun- 
dations, in opposite directions. On top of these timbers is placed the cast- 
iron anvil-block, which weighs in all about 210,000 lbs. This anvil-block is 
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apart. The girder is open in the center to permit the passage of the hammer- 
head. Supported on this cross-girder, and secured to it by heavy bolts, are 
two upright frames of cast iron; the form of these is shown in the engraving. 
These cast iron frames are 2.983 m. (9 ft. 9.5 in.) in height, and carry at the top 
the entablature, which is also of cast iron and is a plate 0.610 m. (24.2 in.) in 
thickness, serving both to connect the frames at the top and also to carry the 
cylinder. The latter rests upon the entablature; it is 3.020 m. (9 ft. 10.9 in.) 
in total height. 

The general arrangement of the lower frame is such as to give abundant 
room for handling very large pieces upon the anvil. The clear space between 
the columns is about 15% ft. and the hammer-man can work in almost any 
direction. 

The guides are separate from the frame and are bolted to the face of the 
cast iron frames. They are, in all, 12 ft. 6 in. long, and extend some distance 
below the cross-girder of the lower frame, being supported on either side 
below by cast iron brackets bolted to the under side of the girder, as shown. 
The ram of the hammer is 2.275 m. (7 ft. 5.5 in.) in length, and about 3 ft. 3 in, 
square in section. It is recessed on either side for the guides, which are 
single. 

The depth of the ram given above does not include the die or steel head | 
which is keyed upon its lower face, and which is 0.470 m. (18% in.) in depth. 
The piston-rod is secured to the hammer-head in the manner shown in the 





TWENTY-TON STEAM HAMMER 


made in four pieces, the bottom or base-plate being 11 ft. 10 in.x15 ft. 10 in, 
in size and 21% in. thick. The second piece or block is 27% in. thick, the 
third 36%, and the fourth is 42 in. in thickness, each block being somewhat 
smaller in surface than the one below. The general form of the anvil-block is 
that of atruncated pyramid. The different blocks composing it are held 


together by keys, and after they were in place soft metal (zinc) was poured in, 


filling all the cracks and interstics between them. On top of the upper cast | 
iron block is placed the steel anvil-block or die upon which the hammer blow | 


is received. The total height of the foundation from the top of the masonry 
to the face of the die is 13 ft. 4 in., and the die stands about 2 ft. 6 in. above 
the floor of the hammer-shop. 

The main frame of the hammer consists, as will be seen from the engrav- 


ing, of two circular columns, built up of wrought-iron plates and angles, 


supporting a cross-girder, which serves as a platform to sustain the hammer. 
These wrought-iron columns are 2.850 m. (7ft. 9% in.) in height, and vary in 
diameter from 1.575 m. (5 ft. 2 in.) at the base to 1.318 m. (4 ft. 4 in.) at the top. 
They rest at the bottom on heavy cast iron base-plates 6x8 ft. in size, placed 
upon a stone foundation, to which each base-plate is secured by six heavy 
foundation-bolts passing through the masonry. ‘These base-plates and their 
foundations are entirely independent of the anvil-block. 


The box-girder upon which the hammer rests, is, as before noted, built up | 


of plates and angles. The general form will be readily seen from the engrav- 
ing. Itis 0.942 m. (37.1 in) in depth, 1.500 m. (59.1 in.) wide, and 7.580 m. 
(25 ft 9 in.) long over all. The centers of the pillars are 6.280 m. (27 ft. 7 in.) 





AT THE PENCOYD IRON WORKS, 


accompanying sketch, Fig. 2. In this figure, G is the piston-rod; AA is a split 
steel ring tapered to fit the taper on the end of the rod; BB is a second steel 
ring; C is a copper plate, and DD is a number of thin iron plates. The object 
of this arrangement is to provide a bed having some elasticity to take up part 
of the shock. Above the ring AA, two keys, EE, pass through the hammer- 
head and secure the piston-rod in its place. 

The method of securing the upper end of the rod to the piston is shown 
in the same sketch, Fig. 1. In this, HH is the body of the piston; G, the rod; 
II, acircular split nut, which is screwed down upon the thread cut on the 
upper end of the rod, and J J is a steel ring, which is shrunk on over this cir- 
cular nut after it has been screwed down in place. 

The cylinder, as before noted, is 1.100 m. (43.3 in.) in diameter. It is 
bolted to the entablature by the flange at its lower end, and carries at one side 
acircular steam-chest through which steam is admitted. This steam-chest 
contains the valves, which are plain circular valves, of what is often called the 
Cornish pattern—round valves with flat seats. The steam-pipe is attached 
directly to the side of the valve chest, as shown. The exhaust passage is cast 
in the entabulature, and the exhaust steam passes out from the bottom of the 
cylinder. The valves are worked from below by means of arod and hand 
lever, placed conveniently for the hammer-man. 

The piston is of steel, and is simple in construction and sufficiently light 
to admit of a certain elasticity or spring. 

The packing consists of ordinary split rings, four in number, sprung into 
recesses in the usual way. The upper head of the cylinder is simply a light 
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iron plate, its only purpose being to prevent dust, etc., from falling into the 
cylinders. 

The engraving shows the arrangement of heating furnaces on one side of 
the hammer; on the other side—partially concealed in the cut by the hammer 
itself—is a similar set of furnaces, so that there is no delay in providing work 
for the hammer. There are two cranes—one shown in the engraving and the 
other, like the second furnace, partially concealed by the hammer itself— 
which are exactly similar in construction. These cranes have.a capacity of 20 
tons, an effective lift of 16 ft., and a span of 25 ft.; they can swing a little over 
a quarter ofacircle. The general construction of the frame will readily be 
understood from the engraving. The lattice-girder, of which the body of the 
frame is composed, turns upon a heavy wrought-iron pillar or mast, which is 
24 in. in diameter and projects 14 ft. 5 in. above the base-plate. ‘These base- 
plates, upon which the cranes rest, are heavy plate of cast-iron 11 ft.x11 ftx3 ft. 
thick, resting upon suitable foundations, and the mast or pillar for the cranes, 
which is tapered on the base, fits into a corresponding recess in the plate. 
The cranes are worked by three hydraulic cylinders, one being used for swing- 
ing the crane around, the second for working the carriage or trolley, which 

















runs on top of the girder, and the third for raising and lowering the chain. 
In ordinary use these hydraulic cylinders carry 425 lbs. working pressure, but 
they are built to carry a maximnm of 700 lbs., so that the work of the cranes 
can be increased if necessary. 

The whole arrangement of furnace, cranes, and hammer is a very con- 
venient one. The track, which runs the entire length of the works, passes 
close to the hammer on the side opposite to the furnaces, so that the ingots or 
other work can be transferred directly from the hammer to a car, upon which 
they can be carried to the point where it is desired to have them. 

This hammer is one of the largest in this country, and has done very satis- 
factory work since it was put in service a few months ago. That the founda- 
tion is an excellent one is shown by the fact that since it was first set up, the 
anvil-block has sunk only about 4% in, with the hammer at full work, and 
the vibration of the ground close by is very slight.—|Railroad and Engineer- 
ing Journal. 


Some Peculiarities of Iron. 

Scientists are constantly developing new and interesting peculiarities of 
iron, many of which are being turned to useful account by practical mechanics. 
One of the latest developments in this direction is found in some l’rench 
experiments, which show that if a bar of hard iron be allowed to cool from a 
white heat to a dull redness there is a spontaneous disengagement of heat, 
and its magnet properties suddenly change. In order to ascertain whether 
this result might be due to the heat set free by the modification of the iron, or 
if it required the presence of iron, iron was operated with containing 
from 0.16 to 1.25 per cent. of carbon, by which means the first phenomenon 
above mentioned was found to be due to the molecular transformation of the 
iron, and the second corresponded to a change in the relation of the iron 
with its carbon. It takes place at 675° C., when the thermometer suddenly 
stops and rises 6°, afterward resuming its regular fall, as the metal cools. 
This was observed with steel containing 0.57 per cent. of carbon, while with 
only 0.16 per cent of carbon, the two effects appear to confound themselves. 
When the proportion of carbon is increased,the temperature of the transforma- 
tion of the iron seems to be lowered, and that of recalescence raised, so that 
both come to coincide in the hard steel. 





INDUSTRIAL SUMMARY. 
New Enterprises :-— 

Kerr & Stout will build a machine shop and foundry at Danville, Va. 

A charter has been granted to Hecla Iron Co., Pittsburgh, Tenn. The 
directors are E. H. Smith, C. S. Crawford and C. C. Morrow. 

The W. Dewees Wood Co., of McKeesport, Pa., will erect two 15-ton open- 
hearth steel-melting furnaces of the Lash type. Work on their construction 
has already begun. 

A charter has been granted to the Reading (Pa.) Rolling Mill Co.; capital, 
$150,000. The incorporators are H. Cofrode, Wm. Nelson West, Wm. Nolan 
and Frank H. Saylor. 

The Middletown Machine Co., of Middletown, O., have organized and been 
incorporated. They have purchased the machine works of Chas. W. Shartle, 
known as the Middletown Machine Works. 

The Baackes Wire Nail Co., of Cleveland, with a capital stock of $1,000,000, 
has been incorporated by M. Baackes, H. C. Welch, L. H. Severance, C. B. Lock- 
wood, J. Q. Riddle, I. N. Topliff and B. F. Powers. 

The National Vapor Stove & Manufacturing Co., Cleveland, capital stock 
$100,000, was incorporated Saturday; incorporators, S.J. Miller, Hugh Wain, 
Thomas S. Farey, John S. Marshall and Robert J. Cummer. 

A stock company, with a capital stock of $50,000, have purchased the 
plant of the Dexter Spring Co., at Hulton, Pa., owned by W. W. Green, and 
will take possession of the same on January I next. Articles of incorporation 
have been prepared and a charter applied for. 

Articles of incorporation have been filed in Albany, N. Y., by the Con- 
solidated Chemical Engine Co. This company is formed to manufacture all 
kinds of fire extinguishers, including chemical engines, and to acquire patents 
on all similar devices. The capital is $300,000. 

Sheriff & Ashworth, of Pittsburgh, have secured the contract for the 
machinery to be placed in the new steel works to be located at Greensburg 
Pa. Work has already been begun on the building of the plant. It is 
expected that it will begin operations about March 15. 

At Paterson, N.J., negotiations have been closed for the purchase of the 
old Union Bolt Works property and adjoining land, by Mayor Nathan Barnert, 
and it is understoood that W. W. Evans, uow superintendent of the Grant 
Locomotive Works, will lease the premises and erect a large foundry and 
wrought iron shop.—[American Manufacturer. 

Among the recent authorized incorporations in Illinois are the following: 
Cyclone Fan Co., Streator; to manufacture mine and ventilating fans; capital 
$10,000; incorporators, John Kangley Charles H. Rathburn, Louis Graves.— 
Rouse-Duryea Manufacturing Co., Peoria; to manufacture bicycles and tri- 
cycles ; capital, $50,0co; incorporators, C. E. Duryea, H. G. Rouse, S. B. Hazard. 

The Ohio Valley Steel Co. is the name of a newly incorporated company 
with a capital of $400,000, that has been incorporated in Cincinnati for the 
purpose of mannfacturing steel wire, wire nails and barb wire. The principal 
incorporators are the members of H. Belmer & Co. and the Cincinnati Barb 
Wire Fence Co., together with a number of capitalists. They propose to fit up 
a fine rod mill. 

The Menominee Transit Co., Rockport, O., with a capital stock of $2,00c,- 
000, was incorporated Saturday; incorporators, M. A. Hanna, L. C. Hanna, H, 
M. Hanna, H. P. Lillibridge and Andrew Squire. This company expect to 
build a fleet of steel steamers, which will carry ore from Escanaba to Lake 
Erie ports exclusively. Special docks will be constructed at Fairport, Cleve- 
land and Ashtabula. 





Enlargements, Additions, Removals, Etc.:— 

The National Tube Works Co. has decided to add two lap-weld furnaces 
to their plant at McKeesport, Pa. 

The Portage Iron Co, Duncansville, Pa. will double their present pud- 
dling capacity, and are putting in a 7 inch train for making small hoops. 

The Anniston (Ala.) Pipe Works met December 16 to consider the issuing 
of not more than $200,0co of bonds for the purpose of enlarging its works. 

The Isabella Furnace Co., of Sharpsburg, Pa., are about to erect another 
furnace at their works. Ritter & Conley will supply the iron. The cost is 
estimated to reach $200,000. 

The Stiles & Parker Press Co., of Middletown, Conn., are enlarging their 
machine shop by the addition of about 5,000 feet floor space, and in other 
respects increasing their facilities. 

The Sligo mill of Phillips, Nimick & Co., Pittsburgh, Pa., have added four 
new furnaces to the puddling department, and the steam hammer has been 
displaced with a squeezer and train of muck rolls. 

Cartwright, McCurdy & Co., iron manufacturers, of Youngstown, O., have 
commenced the erection of a building, 50x1o3, at their plant, to contain an 
8-inch mill. It will be completed about February I. 

The Schoen Manufacturing Co., of Philadelphia, who manufacture pressed 
steel articles for railroad equipment, have decided to move their plant to Pitts- 
burgh, where they are erecting fire-proof iron buildings. 

Two new puddling furnaces are about finished in the Sable mill of Zug & 
Co., Pittsburgh, Pa. This will make six new puddling furnaces that were 
added to this mill, this year, making in both puddling forges in the mill 4o 
furnaces. 

The Edgar Thomson Steel Works of Carnegie, Bros, & Co., Limited, at 
Braddock, Pa., will close down during the present week for repairs. During 
the shut-down another 10-ton converter will be added to the plant and other, 
additions and repairs will be made. 

Extensive improvements are to be made in the Clinton mill, Pittsburgh, 
which will increase its output to about 100 tons per day. Among them will be the 
tearing down of the old Clinton blast furnace, and building a new one which 
will be 8o feet high, with an 18-foot base, and an annual capacity of 50,000 tons. 

Spang, Chalfant & Co., Pittsburgh, are about to enlarge their lap-weld 
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tube department with another furnace, and will put in machinery to make 16- 
inch wrought iron pipes, which is just double the size they have been turning 
out. The wrought iron pipes of such dimension have largely taken the place 
of cast iron ones used for gas and water mains. 

A syndicate of New York capitalists have purchased the Dismal Swamp 
canal in Virginia and North Carolina for $75,000. The new owners intend to 
rebuild the locks and widen and deepen the canal for vessels of the largest 
draught, and make this route the connecting link from Chesapeake bay with 
the great inland waterway of the Atlantic coast. 





Works Starting Up, Etc.:— 

The furnaces of the Chestnut Hill Iron Ore Co., at Columbia, Pa., which 
have been idle for three years, are being repaired to be put in blast immedi- 
ately. 

The Western Nail Mills, of Belleville, I1l., which have been closed for 
nearly a year, are to startup again on January 1. A new company has been 
formed under the name of the Valley Steel Co. to run the mills, and they will 
open in full time, on the date mentioned, with a force of 300 men. 

Pickands, Mather & Co., Cleveland, have leased for five years, from the 
Cleveland Rolling Mill Co., one of their blast furnaces situated at Newburgh, 
which has a capacity of 100 tons a day. The furnace has been idle for along 
time, but it is now being made ready to put in blast as soon as possible. 

Riter & Conley, of Pittsburgh, builders of rolling mills, blast furnaces, 
steel works, etc., have purchased the old Superior Rail Mill property in Alle- 
gheny City, for $75,000, the firm to take possession on January 1. Employment 
will be given to some 200 men, and structural iron will be manufactured. 





General Industrial Notes:— 

Bordentown (N. J.) residents have subscribed nearly $20,000 to the stock of 
the King Locomotive Works. 

The stockholders of the Thomson-Houston Electric Co., at a special meet- 
ing held at Middletown, Conn., December 18, voted unanimously to increase 
the preferred stock to $3,000,000, making a total of $4,000,000 preferred, and a 
total capitalization of $8,500,000. 

November was a “red-letter”” month with the Westinghouse Machine Co., 
Pittsburgh, Pa. Their sales that month include 34 Junior engines, 940 horse- 
power; 31 Standard engines, 940 horse-power; 39 Compound engines, 5,300 
horse-power : a total of 104 engines, aggregating 7,180 horse- power. 

The Walker Manufacturing Co., Cleveland, have just closed a contract 
with the Denver Tramway Co., Denver, Colo., to putin eight of their patent 
differential drums, in place of their solid drums and idlers, which have only 
been in use about one year; also to supply new tension carriages and consider- 
able other machinery. 

The Tyler Steel Tube Co., Boston, Mass., who are represented in this 
vicinity by H. N. Hill & Co, of this city, are about to move their plant to the 
gas and coal regions of Western Pennsylvania. They will erect their own 
plant for the manufacture of their stock and will make all sizes of iron and 
steel pipe and boiler tubes. 

The calendar issued by Keegan & Halpin, New York, quite effectively 
shows some of the many uses to which their “ Wells Light” is particularly 
adapted. This light is meeting with favor, especially in out-door work where 
large areas are to be lighted, or where portable lights are so necessary as in 
foundries and machine shops. 

The Pennsylvania Steel Works, at Steelton, Pa, have grown from a 
capacity of 1,500 tons in 1868 to a capacity of 250,000 tons, annually, in 1889. 
In the meantime, the capital of the company has grown from $200,000 to 
$3,000,000, and the value of the plant is nearly $5,000,000. It is said to be the 
greatest industrial plant in Pennsylvania. 

Fulton Iron & Engine Works, Detroit, have issued a new circular relating 
to their “ Sure-Grip” steel tackle-block, of which they give a full description, 
pointing out the advantages possessed by it, with a number of testimonials 
from parties who have used it. These blocks have met with a very satisfactory 
sale and are meeting with a large demand. 

Prof. J. V. Brooks, Ph. D., Superintendent of the Standard Alumina Steel 
Casting Co., of Louisville, Ky., is now producing wrought iron and steel cast- 
ings of 145,000 to 188,000 pounds tensile strength per square inch without 
annealing, no crucibles, direct from a water jacketed cupola furnace. Alumina 
clays are smelted together with wrought iron scrap, fluoride of calcium, and 
pig iron, out of which soft, homogeneous, weldable steel castings are pro- 
duced of the enormous strength stated above. Itis claimed that castings 
made by this process can be rolled cold to the one-hundredth part of an inch 
in thickness without a crack or flaw. The process is said to be simple and 
inexpensive. ‘ 

We note with pleasure that the Lodge & Davis Machine Tool Co. will 
open to the public on January Ist, 1890, at 64 Courtland street, N. Y., a new 
store for the exhibition and sale of their improved iron and brass working 
tools, where they will carry in stock a full line of all the machinery manufact- 
ured by them. This, they claim, is due to the great success they have had 
with their Chicago store since its opening, March Ist, 1889, and the increased 
demand for their tools in the East. The New York store will be under the 
management of Mr. H. W. Harrison, late of E. P. Bullard, who has a thorough 
and perfect knowledge of machine tools and an extensive acquaintance with 
the manufacturing interests of that section of the country. With great busi- 
ness foresight, this firm has enlarged its capacity and has been far-reaching, 
and thereby has a large and active trade all throughout the United States. 
They have recently added considerable to their works at Cincinnati, and are 
now able to produce a large quantity of their goods. This introduction of 
progressive ideas in their tools, together with the fact of building them on 
sound mechanical principles, has made the demand so large that the output 
of this firm is ever greater. 





To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOJ)) OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Radford (1 to be built in 1890), 
Salem, Graham and Max Meadows 
(1 at each point now under con- 
struction); Bristol (1 to be built 
in 1890); BAR IRON from the 
rolling mills at Roanoke and 
Lynchburg; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing = establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad. and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantag:us sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources -f supply 
of raw materials, apply to A. POPE, 
General Freight Ayent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY. 


Vice-President, 


ROANOKE, VA. 





“WELDING SALTS” 





Correspondent in Stoves and Hard- 
ware says: “Inemptying a keg of wire 
nails in the bin, I discovered an unus- 
ual amount of three-cornered pieces 
of steel clippings, supposed to have 
come from pointing the wire nail. I 
emptied them out in a scoop, and 
thought I would weigh them and see 
how much I was short on nails. I 
had seven and one-half pounds, so I 
got a large bottle and put them in, set 
them on the show case, and the first 
man that came in was a blacksmith. 
He saw the bottle setting on the case, 
and looked at it, and of course asked 
what it was. I just thought I would 
play a joke on him so I told him it 
was a new kind of a welding salts for 
making a quick and smooth weld in 
one-half the time in the old way. He 
said he was then welding a spring and 
would try it, so I gave him a little to 
try. I told him to sprinkle just a little 
of the salts on the joint where the 
weld was to be made, and then put a 
little borax on, and the salts would 
melt first and cause the steel to adhere 
more readily. He went off, and we 
had the laugh on him, when in about 
hour he came in with the job he was 
working on to show what a nice 
smooth weld he had made, and said it 
beat anything he had ever seen, and 
welded in half the time it took ordin- 
arily. He has called for the balance 
of the salts, and I sold him all I had 
at ten cents per pound. I never have 
told him any different t» this time, 
and he still uses the welding salts on 
every job of welding he does.” 





RUSTLESS IRON A REALITY. 





Says a Pittsburgh paper of recent 
date: The rustless process, which 
has been until lately an experiment, 
has now demonstrated that great 
economy can be used, not only in iron 
pipes, but in every article where iron 
is used. In the past year over 2,000,- 
ooo kettles have been subjected to this 
process in Pittsburgh. The method 
is very peculiar. After the article is 
made it is put into a furnace about 3'% 
feet high, 15 feet long, and 8 feet 
broad. The furnace is made in an 
oval shape, air-tight. After the iron 
has been in the furnace fur two hours, 
and it has attained almost a white 
heat, the air that comes through the 
regenerators and air valves is shut 
securely off, and the furnace is made 
air-tight. After the air has been shut 
off the super heater, which is located 
in the combustion chamber at rear 
of the furnace, and at right angles 
from the air valves, is opened, and the 
furnace is filled with steam and kept 
in this condition for eight hours. At 
short interva's a small valve is opened 
so as to allow the exodus of steam in 
the furnace, allowing fresh steam to 
be put into the furnace. When the arti- 
cles have been ten hours in the 
furnace there has been accomplished 
the formnation of magnetic oxide upon 
the iron surface. They are then put 
put into an acid well, which is the last 
trea ment, 











THE uew Gatling factory in Wool- 
wich, England, employs 1 300 hands. 
The cartridge mauu‘acture is 3,000 000 
per week, and 1,000 mach ne guns are 
made yearly. 


PITTSBUR +H ships 18,0.0,000 tons of 
freight yearly, and claims to lead 
American cities. 
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| OUR CAS STOVE DEPARTMENT 


OUR LINE OF VAPOR AND GAS STOVES FOR 1890 Ss VERS COMPLETE, and all the mage are made with our Mage sce fay GAS BU SES 

} which is so constructed that being adjustab’e can be easily changed for either Coal or 

E say unqualifiedly, is equal in all respects and in many respects superior | Natural Gas, or Gasoline Gas, made from Gasoline Lighting Machines, and when desired can 
to any other make of vapor stoves ever put upon the market. | be put on any or all the different styles of the Vapo~ Stc ve frames we make. 

Our INDIVIDUAL OR INDEPENDENT BURNERS HAVE NOW BEEN IN CONSTANT | We call especial attention to our No 1 GAS CABINET RANGE, with four burners on top, 


ios ae pe A Cue a br Chggatotieeoe tides P = eae if | and with the fifth warming space in the rear, slightly raised, with nickle- -plated grate, which 
USE FOR TEN YEARS and have NEVER BEEN KNOWN TO FAIL OR GIVE OUT, | is ornamental and of great convenience. with two elongated burners in the oven, and so con- 
simple, strong, powerful heater, and use less gasoline than any other burner | structed that it furnishes an evenly distributed heat, and which can be regulated as required, 
in the anesteat and HAS NO EQUAL FOR BAKING BREAD, BISCUITS or PASTRY and ROASTING. The 


. P . Range is made of extra heavy wrought steel, very substantial, handsomely nickel-plated, and 
We make a complete line of two, three and four-burner high stoves with | making an ornamental economical and labor-saving Cooking Range. 


and without end steps and also with elevated oven. We furnish all these The No. 2 two-burner is in all respects the same excepting that it has two burners instead 
stoves with either INDIVIDUAL, COMBINATION OR SINGLE GENERATOR | °f four. 


~ Se J Our No. 3 two-burner Gas Range stands about one-third lower but in all other respects is 
BURNERS, as the trade may desire. Our one, two, three and four-burner low | the same as the four and two-burner large, Cabinet Range, and is one of the most popular Gas 


or Junior Stoves are all made with our celebrated individual burner. You | Stovesever put upon the market, on account of the capacity, power and price, which brings it 


a oie “ . alas: Saal ’ . within the reach of every household. 
WILL NEVER MAKE A MISTAKE WHEN YOU ORDER STOVES WITH OUR CELE- We invite conmnepouteass and a RIGID EXAMINATION of our stoves before placing your 
BRATED INDIVIDUAL BURNERS. orders. B@SEND FOR ILLUSTRATED CATALOGUE 


THE DANGLER STOVE & MANUFACTURING CO., Cleveland, 0. 


LLS Light 


WALLWORK & WELLS’ PATENTS. 


) POWERFUL, PORTABLE and SELF-CONTAINED. 


a: no outside motive power to run, is simple in construction. 


The Only Perfect Large Artificial Light in Use. 


For Circulars and Full 16 WASHINGTON ST., 
Informatian apply to < NEW YORE. 


JAMES P. WITHEROW, | 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 














Bonnell’s Nubian 


IRON - ENAMELS. 


80 NNE Lbs ‘ oe most complete line of Blacks for iron ever eer 
} } 1 ; the t Put i 1] si fi ,- t t 
Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents MUMMIEE brash for home ure, to so-geiice berrela.” Of all traden 
FOR THE MANUFACTURE OF SOFT STEEL. InOn: me from the cheapest ‘dipping black to the finest bicycle 
Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, Pind), enamel made. 


Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my TH BE N U B IAN | R 0 N ENAM EL CO °9 
own ‘works, everything eppertelning to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. ' Sangamon and Jackson Sts., Chicago. 
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ee [ Gentriluaal, Notary aed Gillon Power Pamps. and 
PUMPS ae 
as IRE: . OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 

RUMSEY & COMPANY, cumitep.) 


New York City Office: 16 Dey Street. Factories: Seneca Falls, N, Y. 


“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


See Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 











Perfect combustion and very economical. 

Burns less gas than any other. 

Ovens and broilers 17%4’’x15’’x12”. 

Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 


Notice our new attachment, a half low shelf for wash-boiler or other heavy 
vessels. Double burners on shelf. 


~Qur RELIABLE and NEW LYMAN 


GASOLINE STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 


"Seen, 


~ 
as. 
Smee 


Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 


ons ig) ee ----.. eel tinners’ use, Paint Burners, Gasoline Burners, etc. 


EIGHTEEN 


THE SCHNEIDER 8 TRE pareieen-¥02. CAPALOGUT “We 








KAMP CO., Cleveland, Ohio. 


Window Bind | PETER GERLACH & CO., U The Bronson Supply Co., 


popular Blind MAKERS OF 


in America. | * Saws, Tools and Machinery. 
Architects & 
builders pre- Office and Warerooms, 28 Columbus st. 


fer it to atiy Factories on Columbus, Winter and Leon- | 

other, for mer- ard streets. 

it, style, con- Cleveland, O., U. S.A. 

venience and 

economy. 

Not Complicated. 
he Only 

Blind that is 


eee [NDIANA MACHINE WORKS 















CLEVELAND, 0., U. S. A. 


Exclusive Manufacturers 
Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
will not im- 

art the Flavor 

















Burglar - Proof = of previously Cooked Food; Easil 
Lock, free of a ——— Fort Warne en ot psi y ; d 
charge. This =) INDIANA P ‘ 

is an item of afte 4 : BUILDERS OF 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 


immense mag- 
nitude, and 
may save you 
many times 
the cost of 











blinds & per- | 

~~ y ie wee, 

and the on 
VUUUUUUUE Situa that 


0 ee gives entire La Investigate 
— oe | ie E j Y the mertts ot 4 
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Boynton’s Adjustable 
Alligator Wrench. 








3 the PAT'D JUNE 14 1887 
ore Ha aes. /S@ RELIANCE SAFETY 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by Wacer Columns. 
It pays to keep posted. Many 
HARTMAN & DURSTINE No. 59 Beaver St. of the largest corporations “"~ Quick and handy in adjustmeut. Invaluable for work in close coils and corners that cannot 
' Wooster, O. have found it profitable to be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


discard the old appliances,and adopt 
these safe-guards. There is always 
economy in safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 


S. T. W. Ejector. armel nce abe - Cuyahoga Manufacturing Co., 


CAMPBELL PRINTING PRESS & MFC CO. 
60 William St., New York. 325 Dearborn St., Chicago. 


















MANUFACTURERS OF PATENT 


G) BURGLAR ALARM DOOR KNOBS 


—— AND-— 


For Raising Water from AUST & CLARK 
Deep Wells, Streams, C Ll a) EL PROPRIETOR 


Excavations, &c. 


The cheapest made. Send for = J EC TR OTYP £ 


prices. NI 
JAMES JENKS, feed NC RAVING CO. 


Detroit, Mich. 


Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 











Grand Arcade, Cleveland, 0. aa Agents Wanted. 
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ELECTRIC 
Gasoline «x Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, brilliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 











' : 
| MANUFACTURERS OF 


Works. 
2and 44 Columbus St., 


37 Winter St., 


CLEVELAND, OHIO. 


FOREST CITY 
Chaplet Stems. 

LARGE HEAD RIVETS for stacks, 
Gasometers, Etc. 


Machine 


an 


Wrought Iron Chaplets and 


Works: 49, 





Indiana Machine Works, 
FORT WAYNE, IND., 
Builders of 


High Grade 


WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER. 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 


Prices and Circulars Cheerfully Furnished. 





—— THE -— 


Detroit - Sight-Feed 


LUBRICATORS. 


(Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 
Users. 

Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 

ble rsons. | 
“T would not take five 
times the cost of my 
Lubricator ifI could not 
get another,” is the 
statement often made 
by users. Send for cir- 

cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit,,Mich., U. S. A. 














The Improved “ Luminator.” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only ‘amp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Oil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. Send for circular and men- 


"WHEELOCK & CRICHTON, 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 


SOLE AGENTS, 
168 Washington St., Chicago, Ill. 


Improved Wood-Working Machinery, 





isa Sieel 





A FULL LIN 
Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 


--LOW PRICES. 
Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y, 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 
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JUSTICE’S 


“Reliance” Hydraulic Jacks, 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift. Lowered by 
thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA, , 





Williams, White 
&co., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 


yostice namauen. JUStice SoringHammer 





“ ELLINGTON 


Belt Holder. 


Recent Improved. 


BETTER THAN LOOSE 





PULLEYS. 
Shifts Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. ——, A cheap, easily 
operated. Sent on approval. Thousands in 
use. Address 


W. R. SANTLEY & CO., 


Wellington, O. 





Don’t Breath Impure Air. 


THE BURY WINDOW VENTILATOR 
Admits fresh air without exposure to draught. 








PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. S@Telephone 2260. 


119 Water St. - CLEVELAND oO. 
Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
ontrial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO 
164 West Second St., CINCINNATI. 0. 

















a T I I T I 

i ee ee eC ON wee 

It is just the the thing for public and private 
offices, bed-rooms,school-rooms, sewing-rooms 
lecture-rooms, factories, etc 

It purifies the air, preventing colds, head- 
aches and drowsiness. 

No water cure establishment, sanitarium 
or hospital should be without it. 

In the sick room it is invaluable. 

The outside air being admitted in so many 
sections is easily warmed before turning to 
descend to the floor, and is readily diffused. 

The effect is heightened by the action at cen- 
ter of window. 

A season’s trial of it will charm you and you 
will agree with all'who are familiar with it, 
that it is by far the simplest, best and cheap- 
est ventilator ever poescaped to the public and 
is within easy reach of all. 

Agents and canvassers wanted everywhere. 

For illustrated circular or information, ad- 
dress 


THEODORE BURY, 
626 Euclid Ave., Cleveland, 0. 
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McClure & Schuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


PITTSBURGH, PA. 


>a Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 
Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of . Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 

er kinds of Brick 
Work ttaining to 
Steel a a 
Brick or 
Buildings, all. kinds 
of Iron Construction 
in general. 








ful operat to guarantee and put into 
omteat ration all the plants we design 
and contract for 


VICTOR COLLIAU, 


Sole Manufacturer 









OF THE 


m= Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manutacturing Co., 
180 COLUMBUS STREET, CLEVELAND, 0., 
Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM: | 


Derrick, 


co. Also generalHoist- 

-_ OLE 1 ing and Convey- 

; MBUS, St ing men pee 
—s—-- VELAND, 0. ae Coal Be 

ts & DumpCars. 


SET ao ee ee ee TTT TT Ty 
7 Ma ripeness 








INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 
. ro 
Files Rasps, 
Equal to the Best English® 
™ File. 
OLD FILES RE-CUT. 


All Kinds. of Job Grinding. 


OFFICE & WORKS, 
48 COLUMBUS ST,, 
CLEVELAND, O. 
C.GOUGH Manager. 








SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ ts, Man- 
drels, Chucks, "Twist 
Drills, Dogs, Calipers 
etc. Lat es on trial 
Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L. SHEPARD, Agt., 

124 East Second St., Cincinnati, oO. 





Cap Lathe, $1.25 








THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 
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G. W. STOCKLY, President. 


1.3, | TRACY, age apm 
JT. POTTER, Treasurer. 


POSSONS, Supt. 
Ss. M. HAMILL, i; = Assistant Secretary. 


THE BRUSH ELECTRIC C0., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Still Leads the Field. 


No other System in the World equals ours i ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
5,000 Brush Are Lamps now in use. Self- 
oni» Beaty Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 


A F. SWIFT, e- 
Ww. Jj. POSSONS, Asst. Supt 





@@ Agencies Everywhere. 


TRON CLAD PAINT CO. iron ciaaPaintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 


CLEVELAND, OHIO. 


TRADE 





USED BY NEARLY ALL 


Trade Mark Patented. THE RAILROADS 








NEW HAVEN, 
Z| JOHN ADT & SON, °'coxx: 

be & Builders of Machinery for Hardware Manufacture. 

‘as s s s s s 
23 Automatic Wire Straightening and Cutting Machines, 
i") 

‘e2 Butt Milling Machinery, Butt Drilling Machinery, 
ns Riveting Machines, Butt and Hinge Pin Ma- 
£9 chinery, Drilling and Countersinking 

z Machines, Foot Presses, Etc. 





THE - ARMSTRONG - PURIFIER, 


—-WITH—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 


STEAM PIPE AND BOILER COVERINGS, 


Asbestos Cements, 


“| MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


ine arated Sectional Covering. JOHN A. McCONNELL & CO. 


69 Water Street, PITTSBURGH, Pa. 











Mention this paper. 








Steam Launches 
STEAM YACHTS, 
TUCG BOATS, 


Marine Engines and Boilers, Pro- 
peller Wheels and Boat 
Machinery. 

Send for free Illustrated Catalogue. 


CHAS. P. WILLARD & CO., 
236 Randolph St., Chicago, Il. 








HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by ching wire. Best in the 
market. Recent valuable 
improvements. Prices low. 

8 Factory extensive and relia- 

5 ble. Send for catalogue and 
ie list. 

. W. BISHOP, Berea, O. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 










Complete in all requirements, is 
Self-Heating and Folding. 

When not in use occupies 
space on floor less than two 
Mm feet square. Can be used 
min any ordinary bed-room. 
For full descriptive circulars 
and prices address 

Mich. Bath Tub Co., 

Homer, Mich. § 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Elmira, N. Y. 


Patent Steam Pipe Gasing 
For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 


| EMBODY ALL DESIRABLE FEATURES 
i 


LB. PRICES 8 490° Gc UPWARD 
“of pe UNIVERSAL RADIAL DRILL CO 


CINCINNATI 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, ‘* $6.00 up. 
Shafting, Hangers,- - ‘ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 





COLUMBIA INJECTOR CO., CLEVELAND, 0, 
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Cae Sw EET «zk CLARE. Co., Marion, Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
s@ Write for Price List and Catalogue. 





CLEVELAND ROLLING MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





McNEIL’S BALANCED 
Charging Barrow. 


AUTOMATIC DUMP. 





For Blast Furnaces, Gas Works, Etc. 


Cc. C. McNEIL, Akron, O. 


Send for Barrow Circular. 


H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 


LINDEN STEEL CO., L’t’d. Steel Plate, 
Cold Condensed Shafting and Bar Steel of 
all kinds. 


COBB & DREW. Norway Iron Rivets. 

READING BOLT & NUT WORKS. Boiler 
Bridge and Ship Rivets. 

TYLER STEEL TUBE CO. Steel and Iron 
Boiler Tubes. Locomotive Tubes a spe- 
cialty. 


813 PERRY-PAYNE BUILDING, 
CLEVELAND, OHIO. 








PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R.- Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Buliding, 
CLEVELAND, OHIO 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 


Garvin Machine Co 








49p100} Surnjorsnurul sospury [[e103s]00} [e199dS 
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ONIVERSAL erieine MACHINE. 
Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts. NEW YORK. 


« 





VAN DUZEN’S 


STEAMJETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 
For Elevating and Conveying Liquids. 
For Emptyi Pits, Sinks, Cesspools, etc., 

izes. ry Pump warranted. 
Write for Descriptive Pump Circular py 
VAN BDUZEN & TIFT, CINCINNATI, O. 





| Valley 


IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, $20 30; No. 2 
Foundry, $19 30; No. t Gray Forge, red short, 
$8 80; No. 2 Gray Forge, neutral, $17 30; No. 
1 American Scotch, $2030; No. 2 American 
Scotch, $19 30. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co.): S uthern Coke No. 1. Foundry, $20 50 
@ooo ; southern Coke No. 2 Foundry, $20 00 
@oo 00; Southern Coke No 3 Foundry, $19 50 
@oo 00; Ohio Silveries No. 1, $19 75@20 75; 
Ohio Silveries No. 2, $1875@ 1925; Ohio 
Strong Softeners No. 1, $20 25@2075 ; Ohio 
Strong Softeners No. 2, $:9 23@2075; Lake 
Sup-rior Charcoal Nos. 1 to 6, $22 50@23 00; 
Teunessee Charcoal No. 1, $1 +0@22 00; 
Tennessee Charcoal No. 2, $21 00@21 50; 
Southcrn Standard Car Wheel, $25 00@26 00; 
Tennessee Stancard Car Wheel, $22 00@2250; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 0. @oo 09. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FounDRy—Ohio and South- 
ern Coke No. 1, $19 0co@19 50 ; Ohio and Southern 
Coke No. 2, $18 50@19 00; Ohio and Southern 
Coke No. 3, $1750@18 50; Ohio Soft Stone Coal 
No. 1, $18 50@19 00 ; Ohio Soft Stone Coal No. 2, 
$17 50@18 50; Hanging Rock Charcoal No. 1, 
$22 00@23 00; Hanging Rock Charcoal No. 2, 
$21 2200; Tennessee and Alabamba Char- 
coal No.1, $19 50@20co; Tennessee and Ala- 
bama Charcoal No. 2, $18 50@19 00. FORGE— 
Strong Neutral Coke, $17 50@1800; Mottled 
Neutral Coke, $17 oo@o0o 00; Cold Short Coke, 
$17 0o@00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@25 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 25@18 75; Southern Coke 
No. 2 Foundry (new classification), $17 75@ 
18 25; Southern Coke No. 3 Foundry (new 
classification), $17 25@17 75; Grey Forge, 
$16 75@17 25; White and Mottled, different 
grades, $15 50@1650; Silver Grey, different 
grades, $16 25@17 25; Southern Charcoal No.1 
Foundry, $18 19 50; Southern Charcoal No. 
t Mill, $17 00@17 50; Southern Car Wheel, 
Standard brands, $23 50@24 50; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Foundry, $18 50@19 00 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 0@ 
2250; Hanging Rock Cold Blast, $24 00@26 00; 
Hanging Rock Warm Blast, $oo 00@o0 oo. 


LovISVILLE (reported by Hall Bros. & Co.): 
Hot BLAst FouNDRy—Southern coke No. 1, 
$19 co@19 50; Southern coke No. 2, $18 75@19 00; 
Southern coke No. 3, $18 oo@18 75 ; Mahoning 
(Lake ore mixtures), $20 00@o00 00; 


| Southern charcoal, No. 1, $18 50@19 00; South- 


ern charcoal, No. 2, $18 00@18 50; Missouri 
charcoal, No. 1, $19 50@2000; Missouri char- 
coal,No. 2, $19 co@19 50. FoRGE—Neutral coke, 
$17 50@18 50; Cold short, $16 75@1700; Mot- 
tled, $15 50o@16 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2350@ 
2459; Southern (other brands), $19 50@20 50; 
Lake Superior, $23 00@23 50. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hor BLAst COKE AND CHARCOAL— 
Southern Coke No. 1, $00 00@19 50; Southern 
Coke No. 2, $oo oo@19 00 ; Southern Coke No. 3, 
$oo 00@18 50; Southern Grey Forge, $00 00@ 
1800; Southern Charcoal No.1, $19 20 00 ; 
Southern Charcoal No. 2, $19 o0o@19 50 ; Missouri 
Charcoal No. 1, $00 00@22 oo ; Missouri Charcoal 
No. 2, $00 00@21 00; Ohio Softeners, $20 00@ 
2100. CAR WHEEL AND MALLEABLE IRONS— 


| Lake Superior, $24 25@25 00; Southern, $21 00@ 


2450. CONNELLSVILLE COKE—Kast St. Louis, 
$5 25; St. Louis, $5 4o. 


BUFFALO (reported by Rogers, Brown & 


| Co.): Mahoning and Shenango Valley strong, 


No.1 Foundry, $19 70@20 20; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 70 
@19 20; Niagara No. 1, $20 00@o0o 00; Niagara 


| No. 2, $19 oo@oo 00; Niagara No. 3, $18 25 @o00 00; 
| Ohio Softener No. 1, $19 75@co 00; Ohio Sofener 


| aad Mottled, $17 
| coal, $20 00@24 00 ; 
| @29 00; Bessemer, $23 50@24 00, 


No. 2, $18 75@o0 00; Lake Superior Charcoal, 
$22 50@23 oo ; Tennessee Charcoal, $21 50@22 50; 
Southern Softener No. 1, $20 50@00 00; South- 
ern Softener No. 2, $19 75@oo 00; Alabama Car 
Wheel, $26 co@oo0 00 ; Hanging Rock Charcoal, 
$24 50@oo 00. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 


| $22 00@2250; Lake Superior Bessemer, (coke) 


$5 co@25 50; Lake Superior Coke, Foundry, 
all ore, $21 00@2250; Lake Superior Coke, 
Foundry Cinder Mixed, $19 75@20 75; Standard 
Ohio Black Band, $20 50@2200; Southern No. 
I, $20 0o@21 00; Southern Gray Forge, $18 00@ 
18 50; Southern Silvery, $17 50@18 50; Jackson 
County (Ohio) Silvery, $19 50@20 00; Old Car 
Wheel, $2> 25 @20 75. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 75@20 00; No. 2 Foundry, 
$18 75@20 00 ; Grey Forge, $18 00@18 50; White 
1725; Warm Blast Char- 
old Blast Charcoal $26 co 





MERCHANT IRON AND STEEL. 
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I to 1}% Dy % to 3-16 im.............ceeeeeeesveees 2 50 
avy Bg ee Co 2 60 
H and 13-16 by % tO 3-16 im.....ccccssseeeseeseeesonee 2 80 
% and 13-16 by Nos. 11 and 12........0..00++ «+02 9O 
HY and 11-16 by % tO 3-16 im...... cc. cssecesseeeseenes 3 I0 
¥%, and 11-16 by NOS. 11 AN 12........cseereeeseeees 3 20 
H% and 9-16 by % tO 3-16 im. ..........cceeeeseereceeees 3 40 
7 p24 16 Dy NOS. 11 AN 12........ccecereeneeeeres 3 45 
b ie Sp To ie enus leas sanatgseoksosncohanuaaanl 3 65 
Diy GEE AOR. BS WINE EOcensececeeynncescevsesconeccnsesenes 375 


Wagon Box Iron. 
% inch, beveled edge, by Nos. 11 and 12...... 2 8 


% inch, or = . 13 and 14. ....3 05 
% inch, 11 and 12...... 3 05 
% inch, = ™ - 13 and 14...... 3 25 





Extra Flange, 
Solid Fire Box 





Marine Flange... 

UAT cc icsstaiensssicknncsesdpansentinanisaibiesiesseuinest 
Above includes plates 90 inches wide. 

Pe | Re ES RE cD extra 

96 to roo in. wide.............. c ° 

100 to 104 in. wide % 

BG WO Be en HR riinee scinsdnestcintdasonmamendasai special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 
1to2in. inclusive 
O06 00 Ge Si: urdcsalneccdiaaores 
7-16 to % and 2% to 3in 


% togin 
to 11-16 and 4%.... .. 
to 6in 


errr Tit tit t Titi r rir t tT ttt ttt rie 





OO ROEOe Ree eee eeReeeereeneeeeeeeueeees 









Bessemer and O. H. Steel. 


Machine 
Za Rviccss — 





k 
Cutter Shoes, tapered and burr. = 03 
English Tool Steel. 























— Sb espeseveanncbdsbentecccecveess ose eovenpoocesceotcecners 
obson’s “ Best” ana 
“ “ Choice ” 
Burden Boiler Rivets. 
# %, 11-16 and % inches diameter.............. 4 00 
ridge %, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 R. R. wrought scrap............s.scesesees $20 50 
No. I wrought Scrap............0000 19 00 
No. 1 Machine cast scrap +++ 13 00 
Pipes and Flues (clean) 23 00 
SEE MEI iciccis dankcdcccndaqnasenceyaliinckeaeihcsuaasber 24 00 
Axle turnings......... 14 50 
Wrought turning (free from cast)........... 13 00 
Ce ictsecetsanciehesashakeersos cosets - 90 
Uncut wrought iron boilers.. 12 00 
Se WED ROOD cicvs ccevcccodercesinoxhostedionees 13 00 
Le , ee 3 50 
Pipes and flues (Clean).. « 18 95 
Tank iron -- 12 50 
Hoop and band iron.. ~ 9 50 
dk 3 See - 33 
Wrought drillings......... II oo 
ge Se ee oo - 
TONS 
Old iron T rails............ ° oo 
Old steel rails. 18 00 
Old car wheel. . 17 00 
Old co Dis ccscs 8D 10 
a 1H. = ~— binuisdsesoncveeesebedsouneaebete 11 
a! Me | Se 8 
PS SR ae e 
eee 
Tea Mckutsisccedhasevabisenanseddtaconbaniiomeeie 
BETS FBG sec cccossncnacicopsostsctocevisscousees tis 3% 








DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


Irom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & Co., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE .- . 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
Cleveland, ” 











Ohio. 





H. P. Hussey. Geo. H. Pomeroy, 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Wusniey and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O, 
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MACHINERY SUPPLY MARKET. 


Blacksmiths’ 


NT ccuns. sdasvccsnbety 
BOING 1 ops itivescisecete 





Belting. 
Boston Belting Co’s standard..... .dis 70& 5 
“4 Pa a —— dis col s@uo8 
- - Hi icccccccsecérsnescccssneel $55 
Hayt’s Ghort Lap.....cccmcccccoccssscocessvesesseseGiS 45 
Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, -_ -\ 





iehieieabiadplisnrapesnechuctdlabbevebebssnekas cotbipowesbe is 35&5 
Shultz Raw Hide Leather Belting, double, 

NE TmMINE IDR DEC csccccvcectvoccse esses svcosed dis 35&5 
Stamdard, oak tanmed............sceeeeeees di 


8 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 














B. F. Sturtevant’s............. seccccccescecsecersseres dis 20 
Boston Blower Co.,.........scsrsssss wis 35 
ID iecadocaccncsscessccpbesentiensss penscedpoons xeneceeud dis 35 
Borax. 

usbdabitiin bedtacjendousbtieeoutinestssddereveccsonnti 8 ok @10% 
White ‘Oss 50 
White Crayon dis 10 
His cbisicatiebsineavedesesecss apeaperussteesscos dcpeetscneottl dis 70 
NMI dimcsitcnbpesmpeheusseissenideagttabeeananrsttcs consul Ais 85 
Cushman’s 4 Jaw Independent.................dis 45 
1 Combination............ ....dis 40 

ie Geared Scroll................. «is 30 

er 2 Jaw Brass Workers. ..... ...dis 25 

$7 DDTBE Lins scocesescoscnccsscccccccccese. cosee ed dis 35 
Wescott’s Scroll Combination..................dis 30 
ve ee dis 40 

. Little Grant Drill.. «dis 30 
Horton’s Universal & Ind...... --.dis 40 
National Combination....... -+-is 40 
Sweetiand > | eeecipnbontsade «...dis 40 
Skinner sip sctabenus ewasiinn césdoqete ae 
= Independent........ lesa ...dis 40 
Almond Drill................ ..- dis 25 
Morse Dy Gauaabiniconnexdisee dis 15 
gg Ee 

Cutters and Reamer». 
SPUN, cecbccnsencsccoeccces sccssoqoonevenssseses dis 10@15 
DEES Be WIRES... cccccccsccccecesescossccce-od dis “a 
INL isa Jkesesattinaxeetseamousoueeces toon’ dis 10@15 
Brown & Sharpe, Milling Cutters........... dis 15 
oe = Gear Cutters... .............0 dis 15 
Crowbars. 

NINN) II 1s ol aaicun oianetcnusenpiiadsersehenbconseeuine Bb 
i IE TID cceniresieséctcsoccnssnceccsoees ) 33 
Drill and Drill Stocks. 

I Sra tiitatrnetndnasdenisens<endestigesesd dis so&10 
Morse Taper and Straight shank to 
NP canis essokeesecesie cdcnssceacnpepesobecdesicoesescoes dis so&10 


I 
Morse Ta and Straight shank Larger 
than 1%” 











Drill Sockets 
lard cashsontrsencotunss ob 
TUNIS vecvicccccsecss cose 
Maneer’s bench 
TT DR vnaceosovessceseowsisconsecoscesseded 
Emery. 
No. 4 to No. 54 to Flour, C. F. 
150. gr. F. FF. 
c 2%c 
5c anc 
Siac 3 ¢ 
6446c 5 c¢ 
Io ¢ 744c 





Emery Cloth and Paper. 


Barder, Adamson & Co..... 
H. H. Ba 





Northampton..............cse00 


sik “cutee 14 Ve memumecsceatertel 60& 10@60& 10& 10 





Sats iscgnthenandseutesinnsaacasiaeaseanetl dis 25 
Kearney & Foot...........004 dis 60& 10@60& 10& 10 
Black Diamond......... sereeee Gis 60& 10@60&10& 10 
ee dis 65@70 
Disston’s dis 65@70 
TR ccd ccecscncce cencescsvscorecces covccesaennccoenecees $s 70 
OS re asavetehonasdegnebsseccon en dis 25 
IIIT cu sukegs dnpdadbinigonsneseses apshaoneseseeuteel dis 30 
Reynolds Bros.’ Hand Cut...............000e0e008 dis 50 

Hammers, 

SIND os ssl tack a asad tas casbnabpesdabenmadsena peed dis 40 
Atha new list, Jan. 15, 1887............csssseeeres dis 
Heavy hammers and sledges under 5 bs. 1 


Jack Screws, 
Rea TRIE OG, TARE cicccccnnccsntnesoccncsosccseets dis 70 
Nuts and Washers. 


Size of bolt inches &% 5-16 % % 4 $ 
uare 4 4.3% 3 
on 15% 11% BY 6 5% 5%5 





5 4% 4% 


Wasters ............. 4 
ib add \c.,1b 


soos D 7 
In. lots less than 100 Ds, # 
boxes add rc to list. 
Nails (wire.) 


List july ORR a. EO dis 70 &10 
Standard Penny Nails, # neg card rate 
RM BOOB cic ncccccsecgea 2.30 
Less than car lots$2.40 
Oilers. 






Brass and Copper 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
NO. 3. $4.40 ® doz dis 1o@10&10 


Packing, Steam. 









Boston Belting Co............. «seee- Gis 60 
American Packing Hemp # Bio@i1 
Russia Packing “A «+008 D4 
Italian Packing « bi3@14 
Plumbago Piston.. : 40 
Morrison’s ‘“ .B Dso 


Square Flax “ nal 
EE ONIN = «csc ccocaneshooncesnonsesstacnnnn’ my 
Wscelsior Me 











Railroads, 5 to 6 Be... ~ dis 60 

x to 7 Ds....... «++$13 dis 60 
Iron Pulleys, Walker Lust........... dis 45 
RES PUNO, ciecigiecetsscnvecsnecovacrescesccece vos dis 55 
BLES Weed Pale Grccecesceccecoccesssereveccsneses dis 50 





Iron, Thousand, list November 17, 


segecsecoenenescocsace cesses dis 50 


Iron, Ordinary, Cooper’s Block and Core 
s 


list November 17 
COPPCT.... cccccsscercscsercescece 





Saw Swages Disston’s... 
Atkins’ icular Saws 





penpas backdcencdieponbe veasemnas dis 50 


Mill, Mulay and Drag yaar 40&10 


= Wood Saws 

ai Silver Steel 

Cross-cut Saws 

Dexter Cross-cuts . 
vi Diamond dis 

“ Tuttle Tooth Cross-cuts..dis 25c ‘“ 

= One-man Cross-cuts 

No.1 Handles............... 

No. 6 OT ipdiiatainlinben 

Excelsior Saw Tools 


Perfection 


“ “ “ 





habeaiaad dis 


32¢ 
tances sensed dis 23c per pair 
evesccccoeced dis 16c Pe 


ragvonees evecsenns. Gocesosenl 8 40&10 


“ 


Wood Screws—List Jan 27, 1889. 


Flat head iron.............. 
Round head iron.... 
Flat head brass....... 
Round head brass 





Square Cap.............sc00 

Hexagon D.cccccvccccccececoscse 

RE Sy, eS: dis 70 

Machine, flat head, irom...............ccsscce.eeees dis 55 

Machine, round head, irom................:00000+ dis 50 

. Bench all a 
rere 8 75@75&10 

Coach, patent gimlet point........... eutenceuaed a 75 

Shovels and Spades. 

Ames’ list November 1, 1885..........00sseseesss dis 20 

NN cdattiienstccsabbitemsosis cigueedasies<peeincbenoer dis 5.25 

Hussey & Binns, railroad...............cc00 is 8.00 


Cards, Hand and Nut to 2in dis 50 
Carpenters’ - is pe a dis 50 
Morse di 


Pratt & Whitney 
Machine Screw Taps 
Pipe Taps to 2% in.... 
Stay Bolt Taps...... 


Stove Bolt Taps. 
Pulley Taps....... 








- dis 
“ new list dis a4 


BC. B. 


No. 12, Flax Twine, ¥ and %b Balls....21c@29c 
8 ” “ “Y¥and & ‘¢  .18C@28e 


No.1 


No. 36 ae o 
2-Ply Hemp, ¥% & % 
: 1 Bal 


gray 


3-Ply ‘ 1% I Balls 
Cotton Wrapping, 5 Balls to bh 


Yyand & 
Balls (Spring 


*  ...16C@27¢ 
Twine) 11¥gc 





seen eeeeeerese 





MMIII TIN, 5 ccassssceuszans tasuhusipaeseonce 


oy 
Miller’s Falls.. 
ee ll 
Howard 











5 

ae ae 10& 5 
Cogueved Nos. o to 18, market li 70& 5 
Galvanized Nos. o to 18 65&: 
Tinned market Nos. o to 18 
CBE BEBE]. ccncocccsssecenccconcenecosescsencesecssossessees 50 
Tinned Broom Wire.............c00+« dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9.......... ss. dis 75 
Annealed Grape, NOS. 10 tO 14............cee0e0+ dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 

Wrenches. 

Coe’s granine, cash in ten days............... dis 
GUAR BERBER TG rreccsesccsccscvcecceses cocceceed 


Agricultural........0..-.0+ 
Mechanics’......ces.secesccsseerererrrreecers dis 55&1 ye 3 





Bemis & Call’s Combination ..............00+ dis 35 
Donohue’s Engineers............ccc.seseeeeee dis 20&10 
Lamson & Sessions Engineersg................ dis 60 
Billings & Spencer’s Drop Forged.......... dis 10 
William’s ec inntaaae dis 10 
Alligator AES. dis 40 












TROWBRIDGE 
BOILER 


CLEANER. 


Using no Chemic- 
als—nothing but 
Potatoes. 

Itis no experi- 
ment. It will 
keep your boiler 
and pipes clean. 
A guarantee con- 
tract given with 
each sale. We re- 
fer you by per- 
mission to the 
Fond du Lac and 
First National 
Banks of ourcity. 


H. T. Sackett & Co., Fond du Lao, Wis. 









Automatic or 


aa@Send for Catalogue D. 


Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
‘ or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 
‘Endless or Tail Rope 

‘ Systems.) 


CORNISH PLUNGER AND 
.<BUCKET LIFT PUMPS. 


Slide Valve Steam Engines, Sheaves. 
Cazges,(Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 





BUC KE 7 
TE NT ED 


CALDWELL PATENT. 
Ill., General Agent. 





“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
allClasses of Work. Also Tinning, Galvanizing 
and Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 
Ask your dealer for the Avery Patent Seamles 


1 
Stee! Kiev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co. 
Cleveland, 0., U. S. A. 


H. W. Caldwell, 131 W. Washington st., Chicago, 
New York Office: 51 Cliff St., Hall & Near, Agts. 





IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, the va- 
lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CoO., 


Mansfield, Ohio. Lubricator for Station- 





and all other small 











Active Agents Wanted. Special inducements’ | ary Engines. 
offered Dealers and Jobbers. Double Connection 








ESTABLISHED 1849. INCORPORATED 1838.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and guarantee. 


66, 68, 70 and 72 Fort St., East, 


Mention this paper. DETROIT. MICH. 





THIS SPACE IS TAKEN BY 


Swarr & SIT. Fs. 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILK, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





STEEL 
DASTINGS 


60,000 CRANK SHAFT 


FROM 1-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from blow-holes and 


of unequaled strength. 


Stronger and more durable than iron forgings in any 


position, or for aay service whatever. 
E and 50,000 GEAR WHEELS of 
this steel now running prove this. 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 


tives. STEEL CASTINGS of every description. 


Send for cirulars and prices to 


Chester Steel Castings Co., 


WORKS: \ OFFICE: 
CHESTER, PA. {407 LIBRARY ST., PHILADELPHIA, PA. 





CLEVELAND FOUNDRY. 
Castine s 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. = 
Chilled Faced R. R. Frogs 


ST. RAILROAD TURNOUTS. 


| BOWLER & CO. 





Nos. 9, 11 and 13 














vache lls 


\cxepallatoberntind. a Boao sie 











Ly Baek B- vE¢ /E4sE whe! 


mvp 


mw 


AR AOS AIRE 8: 


<i dein cA Se iets tad tA adi anep aS 


IBC 



















Tue IRon TrRapDE Review. 














OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO, 


W.S. COLLINS, 171 Broapway (suite 24), NEW YORK. 


5 MAIN STREET, SPRINCFIELD, MA 


FORGING, WELDING, BRAZING, "MELTING, ANNEALING, HARDENING, TEMPERING, STEAMING, 





ALDEN SPEARE’S SON & CO., 3 Centrat WHARF, BOSTON, MASS. 
WM. PICKETT, SON & CO., 170 Laxe &1., CHICAGO, ILL. 





REPRESENTED BY 
CHILION JONES, Gananogue, Ontario. 





G. M. SMITH, Los Anaetes, Cat. 
KALAMAZOO SPRING AND AXLE COMPANY, Kacamazoo, Micuiaan. 
®3- SEND FOR CATALOCUES. 





HARDWARE MARKET. 


Augers and Bits. 
ommon augers and pits 
METI" G, vsscovenenssdowvesanossits css veviues 

Cook’s Douglass Mfg. Co 





Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

large, $26... ERA @35&5 
Hollow Augers, SEP scictihsestaiiaeanad dis 25&10 
Hollow Augers, Bonney’s Adjust. # 

MONS Manns 5a socaka vigcvud Gace cute vphacsuseurnide dis 40&10 
Hollow Augers, Stearns’ Adjust. # 

ise csncecnsessucicrvensceessdenesbevacssasl dis 20&10 
Gimlet bits, common.......... per gross, of 75@3 25 
Standard Bit Stock Drills..........-... 10&5 
Ship AUGes#S........cc.ce..ccrecccees dis ~itceikoale 

Axes. 


Makers’ and Special Brands— 
First er 
Other: 

Full pellshed.. 


Bolts. 


Cast iron barrel bolts................ccccccscsssceees dis 70 
Cast iron shutter = © etc 
Cast iron chain bolts.. wséee vonesseed 
Ives’ patent door Te ae ign eaeee di 
Wrought iron barrel bolts.............. 

Wrought iron square bolts 















Wrought shutter bolts......... .........0ee i ¢ 
Sargent’s list 

Carriage, common, new list..... ......... dis 70&14 
Tire, COMMON, NEW LiSt.........ccceececerreeeeeees dis 70 
Carriage and tire, Philadelphia pat- 

tern nadie ea 
Stove bolts 
Plow bolts 
Machine a o@se 
Di ssicce cossvncatetiacve <ernckeonsscctcisatensed ‘dis 758108 80 

Buckets, Elevator. 
sivonnspbesipenseiae tas baeusyeappanibapnscoaneuseoeseunese? dis 50&10 
Butts. 

Wrought Drasg...............00....ccccrscsvess dis 75&10 
Cast brass, loose joint...........:00+ seeeeree iS 33% 
Cast Iron— 
Fast joint, narrow............+ dis 50& 10o&5@60&5, 
Fast joint, broad socesees 
Loose joint............ 
LOOSE JOINt, JAP..........eeeeereeereeereeseeenenreeees i 
Loose joint, jap. with acorns.. dis 70 
Loose pin, acorns......... ES. dis 70 
Loose pin, japanned aiid dis 70 
Loose pin, acorns, jap. plated tips............. dis 70 


Wrought steel— 

Wrought, fast joint, narrow 
Wrought, fast joint, broad........ 
Wrought, loose joint, broad.. 
Table Butts, back flaps, etc...... i 
Regular Re ONE TABS IE con. ccoscecostesneskvss sess i 
Light inside blind............scssccceeseeeeereees 





AID IID. cno i ccasenshogssnses covecuvcooseeetacuas’ i 

TAME TOGO BEE onc cccescccescessssesescssveccsonsesooess 
Chains. 

Trace, 6%-10-2........ ® pair 1. ° 

Trace, 644-10-3........ ® pair 5s0& 10@50& 10&5 

Trace, DBO Dacccssesese a pair 1. . 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 50&10&5 


Galvanized Pump WME... cass wenanseanncen 8 Ds 4 

Jack Chaim, Irn... .cccccccccccccscceee .dis 75@75 

Vack Charits, Brants...cccccccscccscscescsseses dis Fo@ 708s 
Chisels. 

Socket Framing and Firmet...........-.....0-+ dis 75 


Socket Framing and Firmer, —- Bros..dis 30 
Socket Firmer and Framing, L. & 


I. J. Wie... ccccocccccccscceseseee concseees dis  FOG30&s 
Tamged Firmerss.........ccccecrcccresssceccsscees dis 40&10 
Cutlery. 
Tablle.........ccccccccorccccssscccccocssoncccssoncesssecccceccoses: net 
BESCOISIO‘ POCKCE..000.cesssecccensverssscccssocesesscccoos net 
Gimlets. 

Nall and Spike............ccccces soccsssorees dis seSiroks 
Double RUE BENET LUE. ccs cesoscnasdescansessstentaeaal dis 25 

Scakea Shh sbaueesuapaceial $ gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti- RII) conachancecs hese sancens dis 70 
pace oupadieanhiscueneiensnasebecare: dis qk 10Geok rks 
sed ncchaaahh One ‘Sulbaki bases ak aRaEEEEEET dis 40 
_ RRR RE ee dis 50&10@60 
Terry’ s Patent.........5in., $12; 4in., $10, Yay 508&5 
PT vos chcsneacancsccctsossecessssensaneseoubensans dis 40&10 
RICHB IGS .nccrcccccccccccescocesecssecsosssssces dis 30@30&10 
Horse - 
No. 10 9 8 
Ausable, #D.. 33 24 25 * s dis sph e@ssh teh e 
Putnam, ®D. IS 19 BO BI BB ..0-<ccoscccccscesesscces 15 
ER Ry eS dis eee ee 
Horse Shoes. 

Burdien, At fACLOTY...ccccercccoserccees eocess 8 keg $4 00 

R. I. Horshoe Co., Perkins’ Imp. at 
cineca nice inepehansamlie A keg $4 00 
Mule Shoes, at factOry.........ecsereeees $® keg $5 00 

Knobs. 

Carriage, » Japanned beeconeesne ® gross 80c dis 60&10 
DOO: CHS Wea cicssrtncccsontacssnccavaniogd dis 7o&10&5 
Hemacite door nobs, new list.....dis 40&10@s50 
Door mimeral.........000 cccccccrrresescccecees dis 65c@68c 
Door Por. japanned dis 75c@78c 
DOOF POT, MICKIE......crcccorceccescccesesesesess $2 co@2 25 





DOOF Por. PIAS ...00.ccrccrcecesssserecssncseces $2 00o@2 25 
Locks, Bolts, Etc. 

P. & F. Corbear, Locks and Bronze Goods. 

Door locks, knobs and latches...........00:0+« dis 60 

Escutcheons and key8.........:scs0 sabdanasorastaeee 











Padlocks and padlock keyS................06+ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 

| Bell pulls, genuine DIONZE......ecseeeseeees dis 6o&r0 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine Dronze........ccccceceeees dis 60&10 
Butts’ bronze plated............... dis 60&10 
Store door locks and latches.. dis 60&10 | 
RIE OE SILO oi sisi ssicasacs vyssospneies dis 60&10 | 


Shutter hinges&flaps,genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. 

Flush bolts, genuine bronze........ 
Shutter knobs. genuine bronze.. 
Shutter bars, genuine bronze...... 





Sash lifts, genuine bronze..................00e008 i 

Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..................4, dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
BRE GOGE COI ssese scnvcacccseccusescosssicsesnicl dis 33% 


Plumbs and Levels. 


Standard list dis 70o&10@70&10&10 | 
Pocket levels. ..-dis 70&10@70&10&10 





Davis’ inclinometers............-cccsssseee0ue dis 10&10 
Pumps. 
Cistern, best makers.................000 dis 50&10@oo | 


Pitcher ‘spout, best makers dis 60& 1o@60&10&10 | 


| Pitcher spout,cheaper goods dis 70&5@70&10&5 } 


Pokes, Animal. 
SN Es Bis iccsakcctnscbocsosunsuasaiecs 8 doz $6 
i gS eee cen 5 
Bishop’s Pioneer........ 

















Bishop’s American # doz $3 oo 
Cast steel.. ehcdadeboowvess seseusedsetinaall dis 6&5 
BE NI nacecscaccotncanasvocsecssennnerse seul dis 70@70&5 
Razors. 
Oe eS ge Se rer eee dis 20 
Wostenholme & Butchert.......... $10@£...dis 10 | 
PRD RNID yc nacattavexexanssics easeeneeicctacvses dis $9 50 net 
| Scales. 
Hatch, Counter, No. 17%..............004 $8 doz = - 
Hatch, Tea, No. 161....... --- PB dox $6 7 | 
apa he So > cad 
IEG TPM IIIS, .cccccsececocsesccesced s ssite 
Scale Beams, List of Ja ¥@ 
EE, Weiiescesssnssknacensoocastecees dis 50& 10@50& 10&4 


Screw Dr vers. 


Stanley R. & LL. Co.’s Varnished 
BE visi cose sonchiuebsetendemmatsaaaaeede dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 | 
Sets interchangeables............... #® doz $18 dis 25 
Squares. 


NT NE BU... casrsktanianneceesas . 
Nickel plated...... ....-ssessssereeees dis 75&10@80 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter............ dis 30&10 


Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all kinds 


dis 7o&10 
Steel carpet tacks all kinds................ dis 70810 
Swedes iron carpet tacks, all kinds...dis 70&10 
Swedes iron tacks................-.ccsccssees eee dis 70&10 
Swedes iron Upholsterers’ tacks ......dis 70&10 
Tinned Swedes iron tacks.................. 8 70&10 
Tinned Swedes iron Upholsterers’ 
snr ri ccna cue aa Sakacake cn ceaseubipeaien dis 70&10 
American iron cut tacks................. dis 674&10 
NS ee ee: dis 50&10 
Copper finishing and trunk nails...... , 50&10 
Cigar Dox MAiIS.......ccceeceeeserereeseenseees dis so&10 
PIMISWING WBILS......0rccersrsscoccscccseossccensss dis 65&10 | 
Hungarian nails and miners’ tacks.. a 70&10 
Gimp and SR MII os cden hat cnncathaconsn bad dis 66&10 
ss ING i adcinsensoncent dis 66&10 


Trunk and clout nails...............ccccccees dis 66&10 
Tinned trunk&clout nails di 

EEE sonuacussanisdasseiaetennetates 
re RE A 
Common and patent brads 
Tinned cap 











J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O 

A. D. BAITH, Special Agt., 


208 Superior St., 
Cleveland, O. 


‘R. D. BRIGGS, Special Agt., 208 Superior St., 


Cleveland, O. 
| J. H. WOLCOTT, Special Agt., Akron, O. 





The “Boss” Drop Hangers, 





SIZES are marked on every casting. 


8 
| 4 ay 
Ss x3 
i) pad B —> 
° ed ECAUSE 
pa Te 
7) S5°” DESICN is approved by all practical men. 
> os a STRENCTH is ample where principal strains are. 
PS) °.= DRIP CUPS are lifted free with ut spilling any oil. 
< 42_ ADJUSTING SCREWS sre made a good fit. 
: 23° BOXES are easy to fit up and will not throw oil. 
— ‘f = 5 BOLT SLOTS are long enough for good adjustment 
. a 
a 





| Special Prices to the trade. TRY THEM AND SEE. 


SAMUEL C. TATUM & CO., cindiuneie sss, 


CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS 


EXuntington «aa, E.umé. 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 








Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
| B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and aoe Wheels 
Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 














&@ Send for Descriptive Circular and Price List. 


WOOSTER, OHIO 





THE W. BINGHAM HARDWARE CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION, 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATERTFITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 
































te _______ Hulet, Holmes & Co. 
A —~ MANUFACTURERS OF THE 
T CELEBRATED 
. -_ 
= Eclipse Folding Clothes Bars, 
= The latest and best Clothes Bars on the market. Also manufacturers of 
—_ Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish canpot be excelled. Write for circu- 
lar and price list. HULET, Sa ee 





Oxn1w.3 




























































‘Tes IRON TRavpeE Review. 











Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
elternate weeks ; the dagger (t) once a month; 
the double dagger ({) irregularly. 





Pace. 

Animal Pokes— 

A. W. Bishop, Berea, O............cccccesesecenees 12 
Bath Tubs - 

*Michigan Bath Tub Co.. Homer, Mich.... 12 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y............... 19 
Boring Machines— 

*J, H. Osborne & Co., Union City, Ind..... — 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
land 





*Seaton Mfg. Co., Cleveland...............scsssses _ 
Brick and Tile Machines— 

D. J. C. Arnold, New London, O................ 1 
Beltings— 


Parkin & Bosworth, Cleveland................. + 20 
Belt Holders— 

*w. R. Santley & Co., Wellington, O........ Ir 
Boilers and Boiler Attachments— 

.C. McNeil & Co., Akron, O........ccsceseeseeee 16 
ates Boiler Co., Youngstown, O...... 16 
Unique Lubricator Co., Mansfield, O........ 14 
Columbia Injector Co., Cleveland............... 12 


berthy Injector Co., Detroit, Mich...... 20 
Detroit Lub cator Co., Detroit. Mich...... 1I 
Wm. B. Pollock & Co., Youngstown, O..... 18 
Alliance Steam Boiler Works, Alliance, O 16 
H. T. Sackett & Co., Fond du Lac, Wis..... 14 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 10 
Car Axies— 

B. Barrett’s Sons & Co., Wooster, O.......... 15 
Chaplets— 

Forest City Machine Works, Cleveland... 11 
Charging Barrows— 

G. C. McNeil, Akron, O........::ccceseserreereeeeees 13 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

BRO arcec.cce. ceccocese 13 

Cranes and Derricks— 

MeMyter Manufacturing Co., Cleveland..... 12 

‘od 








BOWE, Onccccccccscocorne 18 
Soar ie a achine Co., Har- 
mar, O ~ 18 
Car Wheels— 
Bowler & Co., Cleveland.......... .... seins anne eon 36 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O....... eoceccooee - 15 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... — 
Die Makers. 

Avery Stamping Co., Cleveland........ dienes 14 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— : 

Radial Drill Co., Cincinnati, O.. 12 
ree eeoner, Cincinnati, O............. _ 


on & Lunt, Cleveland.................. 15 
Fs po Davis Machine Tool Co., Cin- 


Perererrrrrrrrerrit iit et tr 


i,O 
wer a johs Barnes’ Co., Rockford, I1ls.. 18 
Drop Presses— 





Williams, White & Co., Moline, I11............ 11 
Engineers and Contractors— 2 
i cacairbnnenenaponnees I 
Nt eo pittsburgh, Pl : 
cClure & Schuler, Pittsburgh, Pa... 12 
Elevators— 
L. &. Graves & Co., Rochester, N. Y......... II 
Explosives— 
Hercules Powder Co., Cleveland................. 19 
Electrical Manufactures— 
leveland Electrical Mfg. Co , Cleveland — 
Seay Electric Co., Cleveland.............00+ oe 
Elevator Buckets. 
Avery Stamping Co., Cleveland.......... eaceaas 14 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland..............ssceeeeee 18 


Emery Wheel Machinery— 
J. Wendell Cole, M.E., Columbus, O., or 
ll 


Chicago, Ill......... ...... 20 
W. F. & John Barnes’ Co., Rockford, Ill... 18 


Kngravers and Kiectrotypers— 








RHEE a ae 10 
Murray & Heiss, Cleveland................0sse0r 17 
Union Hlectrotype Foundry, Cleveland.... 20 

Engines (Steam) 

Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O.............00 16 
Wm. Tod & Co., Youngstown, O............000 18 
B. H. Jones & Co., Cleveland 18 





*Columbus Machine Co., Columbus, O...... 19 
*Chandler & Taylor Co., Indianapolis, Ind. — 














nage Engine Co., Salem, O........ Gees aS 18 
The Ps. Machine Co., Pitts- 
EE RR en 18 
Geo. Worthin on Co., Cleveland.............. 18 
Cleveland & Hardwick,Erie, Pa................ 18 
Jas. Leffel & Co., Springfield, Ea 18 
Engines (Gas)— 
er, Schumm & Co., Philadelphia, 
Pa. and Chicago, IIl...............+. seatnacoses cesses 8 
Van Duzen Gas Engine Co., Cincinnati, i 
°. a I 
Engines (Hoisting)— 
John F, Byers, Ravenna, O.............::. cece 17 
Engineers’ Specialties— . 
Crescent Manufacturing Co., Cleveland... 16 
*Curtis Regulator Co.. Boston, Mass......... — 
Standard Regulator Co., Buffalo, N. Y...... 19 
Tames Jenks, Detroit, Mich 10 
Flue Cleaners— 


Crescent Manufacturing Co., Cleveland..... 16 





Files, Makers of— 


Reynolds Bros., Columbus, O............ ..... 20 

A. & H. Gough, Cleveland..............0......000+ 12 
Forges— 

Buffalo Forge Co., Buffalo, N. Y.............-- 19 

Cleveland City Forge & Iron Co., Cleveland 19 


Foundries— 
Bowler & Co., Cleveland 
Taylor & Boggis Found 
Curry & Co., Meadville, 
Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 
Dayton, 
Laidlaw & Dunn Co., Cincinnati, O 





For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... ooo 
Galvanizers. 

Avery Stamping Co.. Cleveland................. 14 
Ges and Gasoline Stoves— 

Dangler Stove & Manufg Co., Cleveland... 9 

Schneider & Trenkamp Co., Cleveland..... 10 
Hangers— 

S.C. Tatum & Co., Cincinnati, O............. 15 
Hardware— 

W. Bingham Hardware Co., Cleveland..16 & 1 5 

I 


Geo. Worthington Co., Cleveland.............. 
Bronson Supply Co., Cleveland.................. 10 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 








Sykes Iron Roofing Co., Niles, O............... 19 
Combridge Iron Roofing Co., Cambridge, 
i ccthitetel tavern daguhenscosgnenstenemiinch suscursivsén 19 

Ga Iron Roofing Co., Cleveland woce 30 

Standard Iron Co., Brid ’ =, Seen 19 

Thompson Manufacturing Co.,Cleveland, 19 

W. G. Hyndman & Co., Cincinnati, O........ 19 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind................. 13 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 13 

Tuttle, Oglebay & Co., Cleveland............... 13 

J. H. Outhwaite & Co., Cleveiand................ 13 

Condit, Fuller & Co., Cleveland, O....... en 2S 

Pickands, Mather & Co., Cleveland....16 & 13 

meee & Pomeroy, Cleveland......... .....00 13 

OS ie fe ee ae 13 

ke eee 13 
Iron Planers— 

Smith & Silk, Cincinnati O........... ponclanasies 14 
Illuminating Apparatus— 

Keegan & Halpin, New York.................... 9 

Wheelock & Crichton, Chicago, IIl............ ul 
Lath Mills— 

D. B. Abbott, Oleam, N. W......cccccccsscoses ocsccce EF 
Lumber— 

Martin & Barris, Cleveland.....................0. 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O.......... II 

H. L. Shepard, Cincinnati, O................0000 12 


*Lodge, & Davis Machine Tool Co., Cin- 
I Na centr A cc neusetocecenseoescsoveoescse 

Lifting Jacks— 

F. M. De Weese, Chillicothe, O....... ........ 17 
Mantels, Grates, Etc.— 

Conger & Collins Mantel Co., Cleveland... 20 
Manufacturing Sites— 

Chas. G. Eddy, Roanoke, Va.......... 


*Muncie Natural Gas Land Improvement 
= "a _ 


Milling Machines— 
{Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 





oe 14 
Machinery—(General) 

*Columbus Machine Co., Columbus, O...... 19 
Machinery (Foot Power) 

W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 





Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland............ 16& 20 
Garvin Machine Co., New York........... cooves 13 


Office Furniture— 
Burgess & Fish, Cleveland.......00......cescceeee I7 
Oil Fuel Process— 





Paint— 
Iron Clad Paint Co., Cleveland............. wecce 23 
Nubian Iron Enamel Co., Chicago............ 9 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 
ER So Lars 
Rolled Steel— 
Wilmot & Hobbs Mfg. Co., Bridgeport, | 
RP bhieni esidoteetncsteceusntouns dbudeeeets sen veceusverieces 20 
Railroads— 


CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
8. 














Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BO manufacturers of Philadelphia 























hale 
Time Tables, Etc...... 17 Carriage and Tire Bolts. 
Railway Supplies— Coal, Iron and Ore. 
Bowler & Co., Cleveland..............:+0++ seseceeses 14 CKANDS, MATHER & CO., Iron Ore and 
= City Forge & Iron Co., Cleve- a Pig Iron, Cor. Bank and Superior Sts. 
Rivets— Foundries. 


Forest City Machine Works, Cleveland..... 11 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 13 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... — 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 

surance Co., Hartford, Comt............sseee 15 

Steam Launches— 

Chas. P. Willard & Co., Chicago, IIl........... 12 


Type Founders— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland.................. 16 
Saws— 


Detroit Saw Works, Detroit, Mich............ 14 
Peter Gerlach & Co., Cleveland................. 10 
Shapers— 


*Lodge & Davis Machine Tool Co., Cin- 
EIA SE dos caronctapacdasnisiavoabenscsost sdehacorsas 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland....... 13 
Sheet Steel— 
Standard Iron Co., Bridgeport, O............... 19 


Steel Castings— 





Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 14 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 14 
Torches— 

Schneider and Trenkamp Co., Cleveland. 11 
Twist Drills— 





Cleveland Twist Drill Co., Cleveland......... zo 
*Standard Tool Co., Cleveland.................. 20 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
OS EEE LEE TTI Lipcatocaemeiniatbessevey 19 
Central Iron & Steel Co., Brazil, Ind........ 19 


Water Columns— 

Reliance Gauge Co., Cleveland.................. 10 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 10 
Wire Goods— 

OP. Dawes & Cd., Tabata, Oo...00.cccccccercesesese 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Window Ventilators— 

Theodore Bury, Cleveland ................0..0.0.00. II 
Wood-Working Machinery— 


Wy. Cea, Be sestcsesncscsecsesaseccaccean 17 
Frank & Co,, Buffalo, N. Y......... as 

Standard Mfg. Co.. Moore’s Hill, Ind....... 
Indiana Machine Werk, Ft. Wayne, Ind 








sci epeuediauMdacame cnt auaapenwensarsenesseicasehaneenaaeasncen 1Io—1II 
Wrenches— 
Campbell Printing Press & Mfg. Co. New 
MMIII cccccseasssscaseihancteacaetuabeanndaccesnseaantatsses Io 








For Sale. 
ELL EQUIPPED MACHINE SHOP and 
Foundry, two hours from Cleveland, O. 
Room for 35 hands, substantial buildings, good 
tools. Plenty of work. Address CAMPBELL 
FERRY, care Iron Trade Review. 


For Sale. 

NE OF DUNN’S HOISTING MACHINES, 
O with over 40 feet ofchain. Good as new; 
capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Wanted. 


ACHINERY to build and castings to 
make. First rate facilities and reason 











Aerated Fuel Co., Springfield Mass............ 1S | able prices. Address, EXPERIENCE, care 
Patents— Iron Trade Review. 
Osborne & Co., Cleveland 16 


*Thos. P. Simpson, Washington, D. C...... _ 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland................cc000. II 
Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland coe 

Laidlaw & Dunn Co., Cincinnati, O.. 

Hamar Foundry & Machine Co., Hamar, 
Oo 

















Pipe Coverings— 
John A. McConnell & Co., Pittsburgh........ 12 
A. Wyckoff & Son,, Elmira, N. Y.............. 12 


Post Hole Augers— 
*J. H. Osborne & Co., Union City, Ind...... — 
Punching and Shearing Machine— 
Williams, White & Co., Moline, IIl........... 11 


Pulleys— 
Geo. Worthington Co., Cleveland ............ 18 
8. C. Tatum & Co., Cincinnati, O............... 15 
Printing Inks— 
Ault & Wiborg, Cincinnati, O.................. 17 





Valuable Manganese Ore Property. 


OR SALE—The controlling interest in a 
K valuable manganese ore property con- 
taining about 250 acres, near railroad in Vir- 
ginia, this property is well developed, several 

undred tons of ore mined and on the bank ; 
this ore was mined 60 feet from surface and a 
large body is nowin sight; hous-s for men 
and stables for stock; analyses show 54 to 57 
r cent. metallic manganese and low in phos- 
phorus; full particulars given parties inter- 
ested, and a thorough inspection of the mines 
solicited. Address BERNARD _ GILPIN, 
Attorney at Law, 717 Walnut St., Philadelphia, 
Pa. 


For Sale. 


—_-ONE— 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 











OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 











Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


Cr iacturers 0 ROLLING MILL CO., manu- 








> facturers of Steel and Iron Wire and Steel 
re. 








Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 
woe & BOSWORTH, g and 11 So. Water 


St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


tae J. H. & CO., Rubber Star ps, 
Seals, Stencils,Automatic«¢ heck Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O 


Mo. J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
W EBSTER,CAMP & LANE MACHINE CoO., 
Founders and Machinists, 12 Main st. 


























Alliance, ‘>, 


LLIANCE STEAM BOILER WOKS, Wm. 
: Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Canton, oO. 
OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


Pie? & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 


| hag ta agg BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oii 
and Water Tanks. 


ATENTS 2: & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. JU. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Scarches and Opinions 
as to Scope, Validity, ‘nfringement 
and Title of Patem Send for 
pamphlet. 


FOR SALE. 
The Pipe Fittings Manufactor- 
ing Department of 
THE WORSWICK MFG. CO. 


CONSISTING MAINLY OF 


1 Ryder Tapping Machine 
3 Upright Drilling and rap in Machines, 
6 Three-way Tappin we Bay 
5 Bushing, Plug and Union Machines with Taps, 
solid and expansion, Dies, Reamers and Chucks 

for all kinds and sizes of Pipe Fittings, from 4% 
Pee f Pole sacingive. 

nd Patterns and Core Boxes, largely metal, for 

Elbows, 45° Elbows, Tees kom My Bush- 

ings,Caps, Flanges, and Flange Unions. 
Locknuts, Plugs, Reducing Coup ings, Ys, Re- 
turn Bends, close and open. 
Floor Plates and Flanges, Ceilin Plates, Branch 
ees, Hook Plates, Coil Stands, Etc.’ Also 
Radiator Patterns, direct and indirect, Patterns 
for Iron Body Globe, Angle, Check, Cross, Safe- 

i. Butterfly, Back Pressure, and Foot Valves, 

xpansion Joints, etc. 

Allin good order and ready for immediate use. 
The above articles form a very compiete plant 
and should be sold together. 

The remaining tools, consisting of Shaftin 
Pulleys and Hangers, Milling Machine, Lathes, 
Emery Grinding achines, Die Sharpening Ma- 
chine, Grindstones and Frames, Four Furnace 
Brass Fdy. complete; andin Pattern Shop, 2 Wood 
Turning Lathes, Jig and Circular Saw, and all 
mall tools and Patterns not included in fittings 
plant, can be sold separately without impairment 

to that department. 

il Plumbers’, Gas Fitters’ and Steam Fitters’ 
Tools and supplies remaining will be sold in lot« 
to snit purchasers, 

All of the above can be seen at 99and 101 Water 
st., cor, St. Clair. 


E. LEWIS, Cleveland, 0. 


. Don’t be Deceived. 

ll meer The Cyclone Steam Flue 
Cleaner is the only Cleaner 

made giving steam a spiral 


motion the entire length of the tubes. 
CRESCENT MFG CO., Cleveland, 0, 
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H. B. BROWN & CO. 


EAST HAMPTON, CT. 
\ We allow One Doliar to every purchaser 
sending us this advertisement. 








BURGESS & FISH, 


Successors to BURGESS BROS.,9 
DESKS, CHAIRS, DOCUMENT FILES, 


LETTER FILES, OFFICE 
SPECIALTIES. 
Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





Hoisting Engines 


OF ALL SIZES. 








Address, 


JOHN F. BYERS, 
RAVENNA, 0. 





—. i 
Bhaspabawaeaay 


ca ae I aa AN 8 





: Se welt buy the best No. 1 band saw in th 
3 worl 
; $100 will buy our new No. 2 band saw. 
3 $185 will buy our new patent band re-saw 
j ing machine. 
100 will buy the best No.1 automatic + 4 
2 sawing machine. Weatherboarding attac 

: ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


j STANDARD MFC. Co., 


118-140 Main St., Edinburg, Ind. 





FOR THE BEST AND 
oWwEST PRICED 


aM 


Py lt a NY 


[Please mention this paper. 


i ti 















TRAVELERS’ RECISTER. 


Standard 7 Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—* The Nickel Plate. ”’ 
Eastward. 
Buffalo Passenger. 
Chicago eer 
Local Freight 


Chicago Passenge’............00..scesseeceeeese 6.308 m 
Fostoria un ce soe 5 = 4 > 511iDm 
TOcal Freignt....ccorccscccesseccesses 

Rocky R — Lacbatinbdation departs 7:40 & 


‘Depart. 


Miduclid’ Acc Accommodation departs 6:20 a. m.; 
4-55 P; m. 
All trains daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 
New York Express............. .I2z250>pm 8o00am 
New York Express..........000+ 635pm r1ospm 
Alliance & Akron Accom...... 40am 3 25 P * 
Ravenna Accommodation..... 8 25 a m 


Nij Mt FEET CRB ss cecccevesssssocsess *5 258 m*r? pod Be 
*Daily ; all other trains daily, exce >t Sun 


.% Vernon & Pan Handle Route. 

C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ““Blyer” 540pm 810am 
A&ron, Col. & Cin. Night Ex- 

WEB ic s voscnsrsesceces clesbesiecsesios 7ooam 8o00pm 
Akren, Col. & Zanesv’e Ex...1250pm trospm 
Akron & Orrville Accom...... g40am 325pm 

Th-8p.m.train runsdaily. Elegant Pull- 
man Palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. Y. & Pitts. Express ts38am 25am 





Fast N. Y. & Pitts. Express*io 55 a m copm 
Mahoning Accommo......... 40am 
Pittsburgh Express........... 25pm 
Youngetewn ) es RT oam 
Mahon’g div. & Pitts Bees *I1 40am 
Mahoning Val. Accom... 14 30pm 
Pittsburgh Express............ u 20pm Iliopm 
New York Express............. OR TE. cinnseseces 
*Daily. Daily, except denket Daily ex- 
cept Monday. 


Cleveland & Canton Railroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton —6:50 a. m., 3:00 D. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., 5:45 Pp. m. 6:20 p. m. 
Bedford—6:50 a. 'm., 11:10 a. m., ~~ & m., 3:00 
P. M., 4:40 Pp. M., *5:45 P. M., 6:20 p. M. 10:35 p. 
m 


Newburgh—6:15 a. m., 6:50 a. M., II:10 a. m., 1.30 
P. M., 3:00 p. m1., 4:40 p. m., "5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m. , 10: 30a. m., 2:35 p- m., 6:30 p.m. 
sa pions m., *8:10 a.m, 10:30 &.M., 1:05 p. 
m., 2:35 m., 4:15 p. m. , 6:30 p.m., 7:10 p.m. 
Newburg —6:00 a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Raliway. 
For AKRON, CANTON AND MARIETTA 
Depot foot South Water Street. 


Depart. Ariive. 
Valley Junction Mail......... 745am %2z5pm 
Marietta Express.............++ firisam t225pm 


Valley Junction ress... "415 pm *I1o 25a m 
Cleve. and Canton xpress ~ospm f820am 
*Daily. tDaily, except we 
Wm. THORNBURGH, R. A. CARRAN 
Gen. Manager. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 


as tollows: 
Depart. Arrive. 
Wheelin ng egeene... 2 + 645am 655pm 
lle Express............400pm g20am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY | 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 














Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprnson, Receiver, Jno. J. ARCHER, 
Columbus, 0. Gen’! Pass. Agt 


THE MOSHER 
Lifting Jack, 


— IN— 
NINE SIZES 


Ranging in capac- 
ity f om 


6 to 20 Tons. 


F, M. DE WEESE, 


Manufacturer, 
eCHILICOTHE, Ohio. 


















FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ues sHorTerR BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ wmILEs sHoRTER AND QuickeR DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 





ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of conne ting lines, 
East, West, North and South 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 

































THE FAVORITE 
—AaND— 
PICTURESQUE ROUTE 
—To— 


New York, 
and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 


Boston 





Depart. 
No. 62, Accommodation...............000+ Ses 605am 
No. 72, New York Express............0000+: 810oam 
No. 72, Fast tea Express....... *810am 
, Fast Pittsbur; ethene npenéove : 3 - pm 
, Mantua Accomm ssceergeencesesecs 


No Jo, Pittsburgh Local Express...... ‘11 25am 
No. 74, Pittsburgh & Youngst’ n Ex.. ee - pm 
rrive 





No. 65, ae New York Express 

No. 61, N. Y. & Pittsburgh Expres 
o Hy Leavittsbur Local.... 
No. 67, Pittsburgh ress. 
No. 63, New York Express. i 
No. 63, Pittsburgh Express ioe 
No. 69, Pittsburgh Local Express...... t 
No. 73, Mantua ACCOMMO............ss0000+ 





72pm 
No, 75, Pitt burgh & Youngst’n Ex...| 255am 
*Daily. tDaily, except Sunday. 


Baggage checked through to all points East. 


Through tickets and information 
the route can be obtained at or “Ss 
street, and at Depot N. Y. 

South Water street and Windwete Seocinied: 
A. M. ER, Gen. — Cleveland, oO. 


Agt., New York 

i . P. A., Clevelan d, O. 

M. a Fouts, Cit; Been and Ticket A: » 141 
Superior st.. Weddell House, Cleveland, 0. 


garding 











RY & 
WuRe NE IETS 


:204°-SUPERIOR:ST- 
“EVELAN”’ 























PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 








“For scene picturesque and varied, 

Through valleys green, ’mong mountains ser- 

ane ple’s favorite route I ween, (ried, 
. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 


E. HOLBROOK, CLARK, 
Gen’ Supt., G.P.&T.A. 


Pittsburgh, Pa. 





—TFie-— 


Cleveland «Marietta RY. 


THROUCH TRAINS 


BRETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates wiil be furnished by any agent of the 
Popular C. M. 


A. T. WiIKoFr, w.k 
Pres. and Gen. Mgr. 


RICHARDS, 
G.P.&T.A 


















































FRANKLIN 


Lire 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this r is printed is 
from the above foundry. sy Revinw. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadel hia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and ex" M., connecting with all trains 
from the 

Susssneeee between the East and West pase- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, a peaeeuting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 
make the 

LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect fi om from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethiehem, Pa. 


Wheeling & Lake Brie Railway. 


THE NEW THROUCH LINE 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 


Toledo & Marietta 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsbur rgh, Via Akron, Cuy- 
hoga Falls, Kent, vyenna, Leavitts 
a Warren, Niles, Girard, 
oungstown, New Castle 

and Allegheny. 








The Only Line running through 


“BEAUTIFUL ZOAR.’ 


A. G. BLAIR, 
Traffic Manager. 


as. M. HALL, 
Gen’l Pass. Agent. 





Rocatis in KS. 


* C/NC/NNAT/. 


NK USED-ON TH 

















Tue IRON TRADE Review. 








CONDENSING OR 


HIGH FUEL DUTY AND SIMPLICITY. 
STANDARD. %%%,i i 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 65 Sizes in Stock, 5 to 50H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical. Reliable. © Over 300 soid the first year, 


All the above built strictly t Part 
Repairs Garried in Stock P Ss nee 





COMPOUND. son-conbensine. WESTINGHOUSE BOSTON,” 
16 Sizes, 5 to 600 RP. Mot yet equaled by any form of Engine for | PITTSBURGH, 


TheWestinghouseMachineCo,pesessars tas 


PITTSBURGH, PA.U.S.A. 








Inter 
nd for ustrated 





SELLING 


OM 
DINE BCUFFS 
SALT LT LAKE ciTY,, 259 S. Main St. 






DEPARTMENT IN THE UNITED STATES. 


312 Union Avenue, 
1830 Seventeenth S 
—— Capitol Avenue, F. C. 


E. G 


BUTTE, MO ranite St. M. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & 


DALLA 


S, TEX. 
CHATTANOOGA, TENN. 


N. hy ad St., Parke & Lacy M 
The D. A. Sombie Co. 


Imp. & Mch Co. 
. E. James & Co, 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


Address 


In Use, Over 2,500. 


== ee 
Engine Construction and performance, free by mail. 
BUCKEYE ENCINE CO., Saiem, O. 
SALES AGE + W. L. SIMPSON, ae Telephone Building, 18 Courtlandt Street, N, Y.; 
' N. W. ROBINSO 154 Washington Street, Chicago, Il. ; ROBINSON 
& CARY, St. Paul, Minn. — 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 





Sole Licensees and Manufacturers for New Jersey (South of Trenton), 
Delaware Marviand and Virginia. 


WILLIAM TOD & CO0., Youngstown, 0. 


THE PORTER-HAMILTON a ai 
The Hamilton Blast Furnace Engine. 


Eastern Pennsylvania 





Hydraulic Cranes and Accumulators. 
Sa” Heavy special machinery generally. Send for illustrated catalogue. 


HEADQUARTERS 


—FOR—— 


WOOD SPLIT PULLEYS, 


A large stock of the 


MAilburn, 


Best in the Market. 


Engines and -Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


= THE GEO. WORTHINGTON CO., 


59 and 61 St, Clair Street, 
CLEVELAND, O. 















Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,! Efiladelphia. 


Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2. 4. 7, 10, 16, 26 AND 560 HORSE-POWER. 











Harmar Foundry & Machine Go 


DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 







; 
IN 


HAA 
” 







WM 


Wee 


»., Hoisting " 
3 Engines, a. 


General Machine and Foundry Work.; 


MARIETTA, 0. 


WORKS: 
HARMAR, O 


CLEVELAND; HARDWICK: 





GINE WORKS: 


* Lash ENGINE 


BOILERS. 
PENN 





ERI 





STEAM ENGINES, spi Boriabie and Semi-Portable 


3 to 26 Horse-Power. 


Illustrated pamphlet free. 


Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, - ° 


gun 


SPRINGFIELD, O. 








LERS 


Le B.POLLOC 


y Mattonite-Bo L ER WWoRKS: 
E52 ck, M5", epuSSES RLasT FuRNACES | 

PIS 18 BE an FR OLLINGMILL WORK. 

OK C0. YOUNGS TOWN, O. 





“REAL DLAW 


PUMPS OF EVERY \ 
DESCRIPTION. | 


& DUNN: rofow 





) IN GINNATI, 0. | 





Barnes’ ~atent Soot Fower Machinery. 





ir Seanad , these machines will ~ oe ON 
them in his own shop and on the work he wish 
Free. .- F. & JOHN BARN 


} applied to Lathes. 


Complete outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circular Saws, Scroll Saws, Furmers, Mortisers, 
Tenoners, Etc., Etc. 
Our Patent Velocipede Foot-Power is without question the best yet 
Read a few expressions from those using them: 
“1 do not see how your lathescan be produced atsolowcost.” ‘‘The 
velocipede foot-power is simply elegant.” “Can turn 2 whole day, 
and feclas little tired as though only walking around.” ‘In regard 
to thé velocipede foot-power, I consider the lathe without an equal ” 
“I sat at the lathe for 11 hours, cutting off and threading 144 steam 
pipes. Those who saw it declared itequaltol5 hour job fa machine 
shop.” “Using the veloci pede foot- power, the operator can holda steady 
hand for doing the work.” ‘‘For doing actual business, the lightest or 
the heaviest, give me the velocipede foot. power. “The 446 Lathe is 
equal to any costing twice the money.” ‘‘What astonishes me is, how 
_ can mske machines to pay you for so sma) sum of money.’ “The 
o. 6 Lathe is the most perfact tool I ever saw for tae money.” ‘I can 
do double the amountof work on the velocipede, that I can on any 
other style vf fuot-power lathe.” “There is n> tax on strength, the 
body is at rest, steady, the hands and attention free for the job. 
“The velocipede.—It is the best fuot-power of any for lathes. 
TRIAL. The purchaser can have ample time to test 
es them todo. Descriptive Catalogue and Price-List 
ES CO., No. 827 Ruby £t., Rockford, Hil. 





E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, O. 


ENGINEERS +> CONTRACTORS. 


ENGINES, PUMPs, BOILERS, HEATERS, 
AND PIPE FITTING. 





W. W. BRISBEN’S Patent Emery Wheel 







Dresser, Malleable Handle, White . 
Hard Cut- 
ters, Brass BAT. AVG sR po 
Bearings. 

Warranted 


Price $3.00. CLEVELAND, OHIO O S. A. 








VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL 
NO ENGINEER. 


DURABLE, RELIABLE. 
SAFE and ECONOMICAL 
Send for description and prices 


Van Duzen Gas Engine CO., 


39 E- 2ed St., CINCINNAT!. 0 









































orice of inferior goods when we commenced to manufacture, and : 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 
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BY 


CINCINNATI 





CORRUGAT ER MPEN SIDING: NG ETC 


W,G,HYNDMAN 6 C 


ate)= kor 





COLUMBUS 





ALSO HEAVY CASTINGS 
®**Biast Furnace Engines on Hand. 


= = 


MACHINE CO., 


——— MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 


COLUMBUS, OHIO, 





AND MACHINERY WORK. 








! 


TURNBUCKEKLES. 
i A — 


The only buckle made that has | 









Wrought iron open hexagonal turnbuckles. 


hold. __ > 
THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


8@rSole Manufacturer. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES 
BEST 


AND 
CHEAPEST. 


The list retail price of this Buckle is less than one-half the wholesale 


a perfect wrench Made from charcoal 





iron. 








CLEVELAND CITY FORGE & IRON CC.. CLEVELAND. OHIO. 














< (UPOLAS, FORGES, FURNACES &c. 


HAUSTERS, STEAM FANS.\ We 
HEATERS & VENTILATING WHEELSSX@\ “a 
































VAS WISER 
REDUCING VALVES: 


MP PRESSURE 
REGULATORS: 


Pu 











ANNIHILATOR, 









Stamp before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


HRmnown to the Arts. 


@ POWDER, FUSE, CAPS, 
Electric Mining Cioods, 


AND ALL TOOLS FOR STUMP BLASTINu, 
FOR SALE BY THE 
HERCULES POWDVLER COMPANY, 
40 Prospect Street, Cleveland, Ohie. 
J. W. WILLARD) Manager,. 








TEE: 1n.I.wUSTRATIONW 


We herewith give below of a Side Lap for Corrugated Iron is not a 


| SOF eS O— DT 


PATENT, or even the SON of a PATENT, but for STRENGTH where used on 
PURLINS, on IRON or WOOD truss roofs, or for UTILITY in keeping water out 
on ANY kind of a roof where Corrugated Iron is used it KNOCKS THE BOTTOM 
CLEAN OUT of the so-called celebrated PATENT CORRUGATED EDGE. DON’T 
forget that, when you want something strictly FIRST-CLASS for the above 
purposes. We make SEVEN sizes of corrugations, any gauge from 16 to 28 


inclusive. 
THOMPSON MFC. CO., Cleveland, O. 


New York Office. H, C. Mechling, 81 & 83 Fulton st. | Chicago Office, J. W. Rose, 123 Dearborn St 
Kansas: City Office, A. S. Chamberlin, 710 Wyan- | St. Paul Office, Chas. *elson, Corner 6th and 
dotte st. Wacouta st. 


Nolt Steel Plates and Sheets, 


CORRUGATED ROOFING 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
| fron Revfing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement, 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for circulars and price ‘igi fo A 







GARRYS. 
CORRUGATED 








CAMBRIDCE ROOFINC CO., Cambridge, O.. 


5 SWISS Manufacturers of 
a Plain, Rolled, Crimped 


near Edge, Corrugated and Bead- 
CROWLS PATENT STANDING ed Roofing, iding and Ceil 
STEAL PURE STEEL A SPECIALTY 


a@ Send for Descriptive 
Catalogue. 


SEAM ROOFING 





SYKES IRON ROOFING CO., NILES, O. 








SYKES’ Re-Rolied and 
e- ed an 
IMPROVED Box Annealed, 
Gent Beer hy the well Painted on 
yu : ‘ 
Suitable for all re Se 


Best of Paint 
and Pure Lin- 
seed Oil, 


classes of 
Buildings. 
Easy Put On. 


#® Send for Circular and Price List, and mention this Paper. 
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ME KIDDER su DOOR HANGER, 


PAT APRIL 30.78. REISSUEO JULY 8, pr 











_| secrin 
~ TRACK 


NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 






Ask your jobber for them, and if he] cannot sup- 
ply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND, OHIO. 





STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Seiad 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURINC CO. 


DAYTON, OHIO. 





OLuD 
1874. 





CLEVELAND TWIST DRILL CO. 


A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchersand others. Ad- 

* mitted to be the greate t improve- 
ment ever made in tackle blocks. 
The cheape tin the market. Sent 
on trial. Write for catalogue. 


Fulton tron & Engine Works, 
30 Brush St., Detroit, Mich 
Established 1852. 


RELIABLE 
1889. 











*@ USE THE BEST. +* 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boller Looser tor Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. The yd — no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot ee don’t affect them. They work from 

S. pressure on water at natural tempera- 
ture. he working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT. MICH. 
Cc. H. PRESLEY & CO, Agents, Cleveland, O. 








Cc. H. COLLINGS. C. H. PRITCHARD. 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI. 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND | | SOUTH WATER ST., 


CLEVELAND, O. 
REYNOLDS BROS., The Hart or Detroit 


Emery-Corundum 














Hand Cut Files . WHEELS AND MACHINERY. 
fe AND RASPS. J. WENDELL COLE, M.E., 
We me *E . aoanaee Box 152, CHICAGO. ILL., 





133 & 136 N. Water St., or Box 84 COLUMBUE, O. 


COLUMBUS, OHIO. 


A UNION 
ELECTROTYPE 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 


0 
Lead Tempered in the 2 JU NDRY 
spernet. Send for price ee i 

st. 











THE WILMOT & HOBBS jo tell CO., 


BRIDGEPORT, CONN. 



















MANUFACTURERS OF 


CoLD ROLLED STRIP STEEL { 


SMOOTH SURFACE Laer EVEN GAUGE. 
ght’. 


STEEL, BRASS and veri TN to ama. 








Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 


widths when desired, in tempers adapted to requirements, Also C. R. Spring Steel. 
Please mention this paper. 





The STAN DARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stock, 


Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milling Cutters and Special 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 


The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for Going Foundry and 
Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
gines, Boilers and other heavy 
machinery. 


























































